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PROCEEDI NGS
Call to Oder
DR. TRACY: Good norning. 1'd like to
call to order this neeting of the Crculatory
Syst em Devi ces Panel .

We are going to start with a presentation

fromthe Ofice of Surveillance and Bionetrics on
"Adverse Events and Deaths Associated with
Henost asi s Fol | owi ng Cardi ac Cat heteri zation:
Conparison of Manual Conpression versus Coll agen
Pl ug and Suture Henostasis Devices."

If the presenter is present, would he
pl ease take the podi unf

Presentation by Ofice of Surveillance
and Bionetrics

DR. TAVRIS: Thank you.

This study was a col | aborative effort
bet ween the FDA and the Anerican Col | ege of
Car di ol ogy.

[Slide.]

Over the 5-year period between 1996 and
2000, 1,880 reports of serious injuries and 36
reports of deaths associated with the use of
henost asi s devi ces used to prevent bl eeding from
the fenoral artery follow ng cardiac
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catheterization were reported to the FDA through
its nedical device reporting system

Most of these serious injuries and deaths
i nvol ved henorrhagic conplications. It was al so of
interest that a large majority of injury and death
reports invol ved wonen, even though cardi ac
catheterization is nmore conmon in nen than in
wonen.

This study considered the earliest two
types of henpstasis devices--the suture device,
Percl ose, and the two col |l agen plug devi ces,
VasoSeal and Angi oSeal .

Because of the continued receipt of
adverse event reports involving injuries and
deat hs, the FDA was concerned about the safety of
these devices. O course, these reports thensel ves
do not causally inplicate these devices in the
injuries and deaths, since these can al so occur
fol |l owi ng manual conpression, in which case the
events woul d not be reported to the FDA

But the nedical literature on this subject
al so gave us cause for concern. O 13 studies that
we could find that utilized manual conpression
control groups to assess risk of serious injury
associ ated with henostasis device use, 9 showed no
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difference in the rate of adverse events between
devi ce users and controls, and 4 denonstrated a
hi gher rate in device users. None denmpnstrated a
hi gher rate in controls than in device users

Two i nportant weaknesses of the studies
found in the nedical literature are snmall sanple
sizes and the use of a single or small numnber of
institutions. For exanple, the 13 studies referred
to above utilized a total of 19,582 procedures,
including a little over 15,000 controls and a
little over 4,000 device users. Most involved a
single institution.

By contrast, this study, which utilized
the American Coll ege of Cardiol ogy's Nationa
Car di ovascul ar Data Registry, involved 214
participating institutions and 166, 680 procedures,
i ncludi ng over 113,000 controls and over 53,000
device users--nore than 7 times as nany controls
and 13 tines as many device users than all the
ot her studi es conbined.

Thi s study included information from al
cardi o catheterization | ab adm ssions representing
the 214 institutions included in the ACC s data
registry fromthe year 2001. Excluded fromthe
anal ysis were outpatients and any patient for whom

file://IC|/Daily/1023circ.txt (5 of 268) [11/20/02 1:21:13 PM]



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

critical data was not avail abl e.

Qut cones assessed in these anal yses
i ncl uded henorrhage, arterial occlusion and | oss of
arterial pulses, artery dissection, the devel opnment
of an AV fistula or pseudo-aneurysm and death
associated with any of these events. Henorrhage,
by far the nost common of these events, was defined
as "blood loss requiring transfusion or prolonging
the hospital stay or causing a drop in henogl obin
of greater than 3."

St epwi se backward nmultiple |ogistic
regression analysis was performed in order to
control for the effects of potential confounding
vari abl es. The nmain independent variabl e of
i nterest was henostasis device use.

Potenti al confounding variabl es that were
assessed i ncl uded denographi c vari abl es, conorbid
conditions, type of procedure--that is
i nterventional versus diagnostic cardiac
catheterization--presence of left main coronary
artery stenosis, and indications for the procedure.

O the nore than 160,000 subjects in this
anal ysis, by far the nost frequent conplication was
henorrhage. There were 1,756 epi sodes of this, a
rate of 1.1 percent. This represented 73 percent
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of the subjects who were characterized by any
adverse event in this study.

The nortality rate for the 2,418 subjects
in this study reported within the adverse event was
5.5 percent.

First, | will present only the
multivariate results that used the reporting of any
adverse event as the outcome. Femal e gender and
the use of interventional as conpared to diagnostic
cardiac caths were found to be the biggest risk
factors, both with odds ratios of 2.3.

Several conorbid conditions and
i ndi cations for the procedure were also found to be
associ ated with adverse events. These included an
energency indication for the procedure, plaque as
an indication for the procedure, acute myocardia
infarction, history of renal failure, New York
Heart Associ ation class, and peripheral vascul ar
di sease, all with odds ratios between 1.2 and 1.8.

The use of a henpstasis device was found
to be protective as conmpared with the use of no
device, especially the use of the collagen plug
devi ces, which denonstrated an odds ratio of 0.79,
whi ch was highly statistically significant.

[Slide.]
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This table depicts odds ratios for those
associ ations that were statistically significant at
the Pless than .05 level. To a large extent, the
ri sks associated with any conplication pertained to
many of the specific conplications as well.

Femal e gender was associated with five of
the seven specific conplications, all wth odds
rati os of greater than 2 and P val ues of .0002 or
| ess.

The use of interventional cardiac
catheterization was statistically associated with
four of the seven specific conplications.

O the nine conorbid conditions or
i ndi cations for the procedure that were assessed in
this analysis, six of themwere associated with
three to five of the seven specific outcomes in the
mul tivariate analysis. Those that weren't
associated with these outcones were probably
precluded fromthis by their close association with
the other conorbid conditions.

[Slide.]

As for the henostasis devices, the nost
pronounced protective effect pertained to
pseudo- aneurysms. Both types of henostasis devices
were characterized by odds rati os of approxi mtely
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one-half with respect to this outcone.

The henostasis devices as a group
demonstrated a protective effect with regard to
henorrhage, with an odds ratio of 0.89, although
this protective effect was not statistically
significant.

When the coll agen plug devices al one were
compared wi th manual compression, the odds ratio
was 0.85 with a P value of .035

Nei t her henpstasis device denonstrated a
statistically significant protective effect with
regard to vascul ar conplication-rel ated deaths.

The col | agen plug devi ces denpnstrated an odds
ratio of 0.56 with respect to this outcome, but
because there was only a total of 144 of these

deat hs, the study was not powerful enough to attain
statistical significance even with that | ow odds
ratio.

The risks associated with femal e gender,

i nterventional cardiac cath, and several of the
conmorbid conditions were not surprising, as these
had been dempnstrated previously. But we were
surprised to note the protective effect of
henost asi s devi ces given that concern over their
safety was the main reason for conducting the study
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and that the nmedical literature had generally shown
themto be associated either with a greater than or
equal risk of adverse events conpared to manua
compressi on controls.

Possi bl e expl anations for this apparent
di screpancy are the following. First, confounding
variabl es that were not controlled for in this
anal ysis. However, this explanation seens unlikely
to us given the | arge range of conorbid conditions
that were controlled for in this study, although we
did not control for coagul ation status.

Second, it could be that the nedica
provi ders who participated in this study were nore
skilled in the use of these devices than nost other
medi cal providers. This is a conplicated issue.
On the one hand, that explanation is made |ess
convi ncing by the |l arge nunber of participating
institutions in this study; but on the other hand,
the protective effect seen in this study was not
very great--only a 21 percent decrease in tota
complication rate for the collagen plug devices and
a 15 percent decrease for Perclose.

None of the studies that we found in the
medi cal literature was | arge enough to detect that
smal |l of a protective effect, even if one assunes
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that the skill of the providers was comparable to
that found in this study. But that would still not
explain why a mnority of studies in the medica
literature have denonstrated a harnful effect
associ ated with henostasis device use.

O course, since these studies generally
involved a single institution, it is possible that
the physicians involved in one or nore of these
studies were | ess experienced or skilled in the use
of the henostasis devices than average.

Finally, a third possible explanation for
the protective effect found in this study conpared
with other studies is that over time, the users of
t hese devi ces have becone nore skilled and thus
more likely to produce better results than those
seen in other studies.

That concl udes my presentation, and
woul d be happy to answer questions.

DR TRACY: Dr. Krucoff?

DR. KRUCOFF: Dale, with great respect for
the noble intention here, | amreally concerned
that maybe we're just pouring wornms into a can of
WOr ns.

In a nonrandoni zed platformthere is an
enornous bi as involved in how you and when you
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choose as an operator to use these things. Most of
us will actually do a fenoral injection before you
position one of these, so anybody, where you are
involved in a placque or at a bifurcation point or
where you have had nultiple sticks in a lesion, you
don't even deploy these things.

So imrediately in this kind of registry,
there is an intrinsic bias just by case sel ection.
And | would certainly lIist that ampongst your
possi bl e expl anations for the findings that you are
| ooki ng at.

The ot her question | have is could you
detail for us what you are aware of as far as any
kind of quality control at the sites? Was the
operator or sonebody related to the operator who
pl aced the device al so the one who foll owed up on
the patient and reported on conplications, which of
course i s another source of bias--if you put one of
these things in, you may tend to look at a little
oozing or bleeding as just something that is going
on in the tract because the patient is
anti coagul ated, whereas if you with manua
compressi on have subsequent bl eedi ng, you may
report it differently.

How as the data quality-controlled at the
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site |level ?

DR TAVRI'S: There were a nunber of
quality control procedure that mostly included
educational interventions to train the sites on how
to record the data, and al so overview of the data
for conpl et eness.

As far as potential bias in the recording
of data, |I'mnot sure that any of the quality
controls could have favorably influenced that.

The earlier conmrent about potenti al
sel ection bias sets--part of what | meant when
tal ked about potential confounding variabl es that
could have affected this--do you feel that the
sel ection of patients would work in a way that
woul d make the patients who received the devices a
group that was less likely to experience
compl i cati ons?

DR. KRUCOFF: Definitely, absolutely,
positively.

Lastly, you called this a "study.”" D d
pati ents whose data were recorded in this registry
provi de i nformed consent?

DR. TAVRIS: |'mpretty sure they did.
This was the Anerican Col |l ege of Cardiol ogy's
registry, and |"'mpretty sure they did.
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DR. KRUCOFF: W do not consent patients
for registry data for the ACC

DR. TAVRI S: Ckay.

DR TRACY: Dr. Wite?

DR. WHI TE: Thank you

I'd like to echo Dr. Krucoff's statenent.

As a user of these devices, | think you cannot
underestimte the selection bias that goes into
this conpared to a random zed device trial. The

published literature--our hands are tied about how
patients are treated. You absolutely enroll the
patients, they get one or the other, and you work
very hard to make the patient fit the trial

In our regular practice, however, we don't

poke skunks with sticks. |If that groin doesn't

| ook good, it doesn't get a device, and we don't

| ook for that trouble, and | think that is a major
reason to explain why it appears that devices are
saf er.

The other thing is | think you may not
compl etely understand the ACC Data Registry, which
is a very voluntary, self-selected population. It
certainly isn't a w dely-adopted process. It
doesn't even represent a majority of the
catheterization | aboratories in the U S. --not
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because it's not a good thing, it's just that it is
expensive. For exanple, in my institution, | would
|l ove to participate, and ny institution cannot
afford to participate. So there is a lot of data
mssed, | think, if that is the database.

Then, finally, | think that that database
is used for quality control, not for scientific
generally reporting, so | think patients generally
are not consented that their data would be
coll ected and used. And I'm not sure what the
inplications are for that in terms of inforned
consent and the use of the data. That woul d be
somet hing that would be of concern, | think, to ny
local IRB that release of that kind of information

DR. TRACY: Dr. Laskey?

DR. LASKEY: | would be very wary now and
for the foreseeable future in using NCDR data. It
is non-quality-assured. It is non-verified. There
is no routine auditing as far as | can tell, as far
as | know. And as Chris nentioned, it is an
entirely voluntary registry which, nmaybe on one
side of the coin bespeaks honesty on the part of
the reporting sites, but it is extrenely spotty,
and- =

DR. TAVRIS: \Wen you say "voluntary,"
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doesn't that mean that it is voluntary as far as
the institution, but the institutions that are
participating in it do routinely collect data from
al |l procedures?

DR. LASKEY: Yes, but the rigor wth which
that data is collected cannot be vouched for, and
it wll vary fromsite to site.

DR. WVHITE: And the discipline should not
be confused with the discipline for a random zed
trial, which has audits, and you're pretty sure
about that.

DR. LASKEY: 1t has become very
fashionable in the last few years to do things |ike
propensity scores and all that to try to adjust
away for sone of these biases in these
observational trials. | would bet if you did that,
you would still be left with the same answer, but
it is probably worthwhile going through the
exerci se since you have a nunber of people who
didn't get the device

It has been our experience that it goes to
more than the groin. If the groin or the artery
doesn't look right, or if the patient doesn't |ook
right at the end of the procedure, they do not get
a cl osure device, either.
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DR. TAVRI S: \Wat data would you use to
cal cul ate the propensity scores?

DR. LASKEY: You have fol ks who got the
device and fol ks who didn't get the device. That
i s your endpoint for the propensity score, and then
you would put into the soup all the other variables
that you just | ooked at as step one. And then,
step two is to put the propensity scores into your
final analysis. That is generally the way it is
done. | amnot supporting that as a way of
verifying this data, but | think it is an
i nteresting exercise.

DR TRACY: You nentioned that there was
an exclusion of outpatients. Does that nean
out pati ent caths, and procedures and interventions
wer e excluded from anal ysi s--because | think that
in many institutions, nost procedure are done as
out pati ent.

DR TAVRIS: In this database, nost of
them were not outpatients, but yes, the data that |
showed excl uded outpatients although before we
excl uded them we did analyze the data with
outpatients in it, and we got very simlar results.

The reason we excluded the outpatient
afterward was that we felt that there nmight be some
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potential for additional bias because there night
have been di sproportionate followp in one group or
the other. W couldn't be sure how good the
foll owup was.

DR. LASKEY: Dale, if available, just one
ot her key variable which may not be in the database
but that has clearly been associated with
henorrhagi ¢ conmplications is the extent of
anti coagul ati on; what kinds of ACTs are in this
patient popul ation in a nonrandom zed format.

Again, that may actually affect whether or
not an operator woul d depl oy a device, so you nay
have your higher ACTs on IIb/llla's in the wong
group.

DR TAVRIS: W wanted to do that, but
that data wasn't available. W do intend to do
that in our next study. But fromreview of the
medi cal literature, there is only one article, |
believe, that did control for coagul ation status,
and in that article, those with henostasis device
use were nore anticoagul ated than those without
use, and | would think that that would tend to nake
them | ook worse given that henorrhage was the main
complication here, and that group woul d have been
more likely to experience higher henorrhage rates.
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So that woul d have contributed bias, |
woul d think, in a direction that would have nmade
our results, the protective effects seen for the
henost asi s devi ces even less |ikely.

DR TRACY: Dr. Zuckerman?

DR. ZUCKERMAN: Just by way of background,
the Agency is always interested in ways of
potentially addressing the pre- and post-narket
bal ance in terms of what we require pre-market
bef ore PMA approval of a henostasis device versus
post-market. And certainly this has been one
attenpt at |ooking at post-narket datasets given
the controversial nature of some of these devices.

Panel menbers have expressed problems with
this particular registry, so the first question is
are there any other datasets that m ght be usefu
to expl ore.

The second question refers to some of the
i mplications of the panel discussion for our
pre- mar ket approval data requirenments for these PMVA
henost asi s devi ces. Because there are |arge
opportunities for selection bias, et cetera, our
general standard has been to require a randoni zed
trial versus manual conpression.

Many sponsors have indicated that there is
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a large historical database of manual conpression
results and have suggested other trial designs. |
woul d be interested in any conments on how to

eval uate these devices and with minimzation of

bi as.

DR. KRUCOFF: | think one key question
woul d be whether your issue is safety or efficacy.
When you started the presentation, it seemed to me
that the concern, because of the reporting
mechani smthat kicked all this in, was safety. And
ultimtely what your conclusions are |eaning toward
is are you demonstrating sonme kind of efficacy
i mpact .

I would at |east start by being clear on
what the question that is being addressed is, and
if conmplication rates associated with these devices
are what you need to |learn about, then | think you
need to make sure that the data is collected in a
way that you can understand whet her the
complication rates are higher than your target.

Now, in terms of manual conpression, which
I think has got to be the target, whether you could
do a conprehensive job of characterizing an
hi storic control where you understood that it was
mat ched across inportant paraneters to a study
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popul ati on where that device is deployed, | don't
think an historic control would be out of the
question, but |I think with this kind of registry,
the trouble is you are absorbing a selection bias
that probably has as nmuch or nore to do with any
observed results. At least an historic control
you could try to structure to a popul ation so you
woul dn't have that kind of inplicit bias.

DR. TRACY: It seens that naybe part of
the problemis that there is selection bias for the
type of device that is used in any given
individual. It is going to be different, and the
oper at or experience tremendously influences whet her
they do or do not use a particul ar device.

So | think that if there were a new device
that was comi ng along, the only control that you
could use woul d either be manual conpression in
per haps the ACC dat abase versus one of the approved
devi ce studies.

But | think it is just very difficult
gi ven the anmpbunt of bias that is inherent in this
type of device to come up with a clean conpari son

DR WHITE: | think the true value of this
trial is not whether or not your operators are nore
skilled than the PMA published papers are, because
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you can bet the people who are doing those trials
are good at it. They wouldn't be doing those
trials if they weren't fairly skilled, particularly
at the randonized level. Those of us who do these
trials get really good at these devices.

| amreassured that in real use, people
aren't getting hurt with these devices, and they
are able to select patients and perhaps use these
devices to sonme optimum | mean, the fact that you
found sonme benefit here, or sonme |ower risk,
reassures ne that people know how to use these
devices to their optimal ability. 1In the
random zed trials, you have really skilled
operators doing the best they can, and it is sort
of an even ground.

So | amreassured by your data, and | just
think it neans that out there in the real world,
they are being used pretty well.

I don't think you can use historica
control s, because the patient popul ations are so
hi ghly vari abl e. Whether we are tal king about
di agnostic catheterization, interventiona
catheterization, the level of anti-coagul ation are
huge i mpacts, and you can nake things | ook better
or make things | ook worse dependi ng upon how you
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select. So the random zation here beconmes a key.

Now, if you want to accept random zation
agai nst anot her closure device, that would be an
interesting nodel if there is enough data to make
you convi nced that you know-if you want to
random ze PercuSurge agai nst the next |evel of
device, that mght be sonmething | would be willing
to do, but | would want to nmake sure that it was
random zed so that the risks were evenly
distributed in both popul ati ons.

DR. TAVRIS: | certainly agree that
random zati on would be by far a preferable way of
| ooking at this. The problemis that what
random zed data we have is very, very small and
woul d not be able to detect snmall differences.

DR WHITE: | agree.

DR. TRACY: Are there any other conments?

[ No response. ]

DR. TRACY: If not, thank you very mnuch
for that presentation.

W'l nmove on to the discussion of
premar ket notification of the Enmbol-X aortic
filter.

M5. WOOD: The foll owi ng announcenent
addresses conflict of interest issues associated
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with this meeting and is made part of the record to
precl ude even the appearance of an inpropriety.

To determine if any conflict existed, the
Agency reviewed the submitted agenda for this
meeting and all financial interests reported by the
Conmittee participants. The conflict of interest
statutes prohibit Special Governnent Enpl oyees from
participating in matters that could affect their or
their enpl oyers' financial interest.

The Agency has determ ned, however, that
the participation of certain nenbers and
consul tants, the need for whose services outweighs
the potential conflict of interest involved, is in
the best interest of the Government.

Therefore, a waiver has been granted for
Dr. Thomas Ferguson for his interest in a firmthat
could be affected by the Panel's reconmmrendation
The wai ver involves a grant to his institution for
the sponsor's product study in which he had no
i nvol venent and for which funding was | ess than
$100, 000 per year. Copies of this waiver nmay be
obt ai ned fromthe Agency's Freedom of Information
Ofice, Room 12A-15, in the Parklawn Buil di ng.

In the event that the discussions involve
any other products or firnms not already on the
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agenda for which an FDA participant has a financi al
interest, the participant shoul d excuse him or
herself from such invol vement, and the excl usion
will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that all persons
maki ng statenents or presentations disclose any
current or previous financial involvenent with any
firmwhose products they may wi sh to comment upon.

DR. TRACY: Thank you.

I"d like to ask the panel nenbers to
i ntroduce themsel ves, starting with M. Mborton.

MR, MORTON: My nane is Mchael Mrton. |
amthe industry representative, and | am enpl oyed
by Soren Kol b [phonetic] Cardi ovascul ar.

DR. WVHITE: Good norning. My name is

Chris Wiite. | aman interventional cardiol ogist
fromthe GCchsner dinic in New Ol eans.
DR. LASKEY: | am Warren Laskey, an

i nterventional cardiologist fromthe National Naval
Medi cal Center in Bethesda.

DR. KRUCOFF: | am Mtch Krucoff, an
i nterventional cardiol ogist from Duke University.
DR AZIZ: | am Sam | Aziz, adult cardiac

surgeon in Denver and associate clinical professor
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1 at the University of Col orado.
2 DR DeMETS: | am David DeMets. | ama
3 bi ostatistician at the University of Wsconsin in
4 Madi son.
5 DR. TRACY: | amCindy Tracy. | am an
6 el ect rophysi ol ogi st at Georgetown University
7 Hospital .
8 M5. WOOD: Ceretta Wod, Executive
9 Secretary.
10 DR EDMUNDS: | am Hank Ednunds,
11 Uni versity of Pennsyl vania, a surgeon.
12 DR MARLER | am John Marler, Associate
13 Director for Cinical Trials at the National
14 Institute of Neurol ogical D sorders and Stroke, and
15 I am a neurol ogi st.
16 DR. FERGUSON: Tom Ferguson, a cardi ac
17 surgeon at Washington University in St. Louis.
18 DR PINA: Ileana Pina, heart failure

19 transpl ant cardiol ogi st, Case Western Reserve in
20 Cl evel and.

21 MR. DACEY: Robert Dacey, Consuner
22 Representative, from Boul der County, Col orado.
23 DR ZUCKERVAN: Bram Zuckerman, Director,

24 Di vi sion of Cardiovascul ar Devices, Food and Drug
25 Admi ni strati on.
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DR. TRACY: Thank you.

M5. WOOD: Pursuant to the authority
granted under the Medical Devices Advisory
Comm ttee Charter dated COctober 27, 1990, and as
anended August 18, 1999, | appoint the foll ow ng
i ndi vidual s as voting nmenbers of the Circulatory
Syst em Devi ces Panel for this neeting on Cctober
23, 2002: Christopher Wite, MD.; L. Henry
Ednmunds, Jr., MD.; Mtchell W Krucoff, MD.; John
Marler, MD.; Thomas B. Ferguson, MD.; David L.
DeMets, Ph.D.

For the record, these people are Speci al
CGover nent Enpl oyees and are consultants to this
panel and ot her panel s under the Medical Devices
Advi sory Conmittee. They have undergone the
customary conflict of interest review and have
reviewed the material to be considered at this
meet i ng.

This is signed by David W Feigel, Jr.,
MD., MP.H, Director, Center for Devices and
Radi ol ogi cal Health, and dated Cctober 10, 2002.

Pursuant to the authority granted under
the Medi cal Devices Advisory Committee Charter of
the Center for Devices and Radi ol ogical Health
dated Cctober 27, 1990 and as amended August 18,
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1999, | appoint the follow ng individual as a
voting nmember of the Circul atory System Devices
Panel for the nmeeting on Cctober 23, 2002: Il eana

L. Pina, MD.

For the record, Dr. Pina is a consultant
to the Cardiovascul ar and Renal Drugs Advisory
Conmittee of the Center for Drug Eval uation and
Research. She is a Special CGovernnent Enpl oyee who
has undergone the customary conflict of interest
review and has reviewed the material to be
considered at this neeting.

This is signed by WIliam K. Hubbard,

Seni or Associ ate Comm ssioner for Quality Planning
and Legislation, and it is dated October 18, 2002.

DR. TRACY: Thank you.

At this point, we'll nove to the open
public hearing. There were no schedul ed speakers,
but is there anyone in the audi ence who wi shes to
address the panel on today's topic or any other
topi c?

[ No response. ]

DR. TRACY: If not, we will close the open
public hearing and nove on to the presentation.

M5. WOOD: | would just like to renmind the
speakers to introduce yourself and state your
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conflict of interest.
Sponsor Presentation
EMBOL- X, | nc.
K022071, EMBOL-X Aortic Filter

M5. CHANG  Thank you.

My nane is Jean Chang. | amthe Chief
Qperating Oficer for EMBOL-X, and | would like to
thank the FDA, our panel reviewers, and all panel
menbers for the opportunity to present our clinical
results today.

[Slide.]

This is the presentation that we have
pl anned. After | do a conpany overview, Dr.
Ni chol as Kouchoukos, M ssouri Baptist Medi cal
Center, the co-principal investigator, will give an
overvi ew of atheroenbolismin cardiac surgery.

Dr. Richard Kuntz, from Bri gham and

Worren's, will present our EMBOL-X clinical trial
desi gn.

And finally, Dr. Keith Allen, who is the
site Pl at Saint Vincent, will present the clinical
study results.

[Slide.]

EMBOL-X is a small, privately-funded
company that was founded in 1996 by two physi ci ans.
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It is in Northern California, and has |less than 50
enpl oyees.

The product focus fromthe start has been
intra-aortic filtration utilized during cardiac
surgi cal procedures.

The first clinicals were done at the end
of 1997; CE marked the product in the end of 1998.
And the product has been comrercially available in
Eur ope since 1999, with over 2,000 docunented
cases.

[Slide.]

What we show here are the two devices that
make up the EMBOL-X intra-aortic filtration system
The top device there is the EMBOL- X aortic cannul a,
whi ch has the premarket [inaudible] this past
Septenber is a nodified standard cannul a.

The bottom device is the subject of our
presentation, which is the EMBOL-X intra-aortic
filter. The distal filter basket there is conposed
of two primary conponents. It is a polyester nesh
with 120 mcrons, and the polyester mesh is heparin
coated with a durafl ow heparin coating, which is
the sane heparin coating that is used [inaudibl e]
filters.

VWhat this denonstrates is the principle of

file:///C|/Daily/1023circ.txt (30 of 268) [11/20/02 1:21:13 PM]

30



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

31
use of the filter in cardiac surgery. It has been
inserted through the sideport in the cannula, and
again, as you will note here, the filter captures
particul ates that arise fromthe heart up to and
proximal to the arterial cannula. It does not
capture particulate that is distal to the cannul a,
including arterial flow.

VWhat you see on the right there is a
representative sanple of the particulates that are
captured. The grid marks there are 3 mm and Dr.

Allen will talk nore about particul ate capture as
we go forward.
[Slide.]

Enmbol i ¢ protection, enbolite capture, is
not a new technol ogy, and the EMBOL-X intra-aortic
filter follows along the sane |ines as existing
devices that are either currently approved or under
investigation. And as we discussed earlier, the
extracorporeal filter is standard in cardi ac CPB
surgery. The PercuSurge distal protection device
is used for SVG and Dr. Kuntz will talk a little
about that.

And finally, in other arterial beds, there
are other distal filtration devices that filter
particul ate enboli in the [inaudible] vein area
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graft, which is for carotid intervention.
And finally, in a different area, there
are vena cava filters.

[Slide.]
Al'l these devices capture particul ate
enboli, and it is the basis for the indications for

our device. "The EMBOL-X aortic filter is
indicated for use with the EMBOL-X aortic cannul a
in cardiac surgery procedures to contain and renove

particulate enboli." This is the basis for our
clinical study design and for the clinical study
results which you will hear |ater on today.

I would now like to present Dr. Nichol as
Kouchoukos from M ssouri Bapti st.

DR. KOUCHOUKOS: Thank you very mnuch,
Madam Chai r man, menbers of the panel.

I am Ni chol as Kouchoukos fromthe M ssouri
Bapti st Medical Center in St. Louis, Mssouri. |
served as the co-principal investigator in this
trial and was the principal investigator at the
M ssouri Baptist Medical Center.

I have no financial interest in the
company or any equity investment in the conpany. |
have been rei nbursed for ny travel expenses, and a
grant on ny behal f for services rendered has been
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made to the Educati onal Research Foundation of the
M ssouri Baptist Medical Center.

[Slide.]

Si nce the begi nning of open heart surgery,
enpl oyi ng car di opul nonary bypass has been
recogni zed, and enbolization of atheronmatous debris
fromthe atherosclerotic aorta is a cause of strike
and ot her enbolic-rel ated conplications.

Until the |ast decade, there were
scattered case reports inplicating atherosclerosis.
In 1992, in a landmark study published fromthe
Cleveland Cdinic by Christopher Bl auth and
col | eagues, they autopsied 221 patients who had
died follow ng cardi ac surgical procedures, and
they observed a hi gh preval ence of atheroenbolism
in these patients and were able to correlate the
presence of atheroenbolismw th increasing age and
aortic atherosclerosis, as well as the presence of
peri pheral vascul ar di sease.

[Slide.]

Among the patients with atheroenbol i smwho
had at heroscl erosis of the ascending aorta, the
presence of atheroenbolismto various organs was 37
percent; anong the patients who had no significant
at heroscl erosis, the preval ence was 2 percent.
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This was a highly significant difference.

[Slide.]

There was a high correlation with
i ncreasing age and the presence of atherosclerotic
di sease in the ascending aorta.

In a clinical trial we conducted at
Washi ngton University in St. Louis using epiaortic
scanning to deternine the severity of
atherosclerosis in the ascending aorta, we al so
observed a substantial correlation between
i ncreasing age and the preval ence of severe
at herosclerosis in the ascending aorta.

Among the patients over the age of 80, for
exanpl e, 33 percent of the patients had noderate or
severe atheroscl erosis.

[Slide.]

The preval ence of other risk factors for
increased nortality and norbidity in patients
under goi ng cardi ac surgical procedures such as
coronary bypass grafting has increased over tine.

This is a study fromthe Society of
Thor aci ¢ Surgeons Dat abase | ooking at a subset of
Medi care patients, that is, those over the age of
65, and | ooking at the preval ence of inportant risk
factors for nortality and norbidity over a decade
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bet ween 1990 and 1999. This involved over 620, 000
patients.

In this analysis, there was a substantia
increase in many of the inportant risk factors
associated with nortality and norbidity.

[Slide.]

This is an exanple of atherosclerosis in
the ascending aorta with very friable materi al
| ocated circunferentially in this aorta, and this
is the material that is at risk for dislodgenent
during cardi ac surgical procedures where
mani pul ati on of the aorta with interventions such
as cannul ation or clanping is prone to dislodge
this material.

[Slide.]

In the study by Blauth and col | eagues
| ooki ng at the organs that were affected with
at her oenmbol i sm the nost common site was in the
brain, and this was foll owed by the spleen and the
kidney. This is not surprising because
approxi mately 40 percent of the cardiac output is
delivered to these two organs.

[Slide.]
These are sone exanples of snal
at heroenboli in the cerebral circul ation, and
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bel ow, in the presence of a |arge atheroenbolismin
a mediumsized artery. These are cortical infarcts
in a patient follow ng cardi ac surgi cal procedure,
and again, a large enbol us of atheromatous nmateria
present in one of the renal arteries.

[Slide.]

We al so | ooked in the early 1990s at the
associ ation of atherosclerosis as a predictor and
the devel opnent of postoperative renal dysfunction
The index of renal dysfunction was the el evation of
the keratinine to a | evel above 2.0, or an increase
of 50 percent from baseline. And we correl ated
these changes in renal function with the presence
of ascendi ng at heroscl erosis determ ned by
epi -aortic scanning.

There was a correlation with the severity
of disease and the preval ence of renal dysfunction

[Slide.]

The anal yses were performed on Day 1 and
Day 6, and using rultivariate analysis on the first
post operative day, ascending atherosclerosis was
the only independent predictor of rena
dysfunction. On Day 6, it was one of three
predi ctors of renal dysfunction, along with | ow
post operative cardiac output and preoperative |eft
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ventricul ar dysfunction.

[Slide.]

There are a nunber of interventions which
have been designed and inplenmented in an attenpt to
reduce the frequency and severity of enbolization
fromthe ascendi ng aorta.

Extracorporeal filtration will renove
enbolic material, but it is not likely to remove
any material fromthe ascendi ng aorta.

The interventions that are comonly used
are those that involve mninmal manipul ation of the
ascendi ng atherosclerotic aorta. The use of a
singl e cross-clanmp rather than placement of
mul tiple clanps reduces the frequency of
mani pul ati on of the aorta and, presunably, the
di sl odgenent of atheronmatous debris.

The use of proxi mal anastonotic devices to
avoi d the placement of clanps on the aorta may have
a protective effect.

The use of off-punp surgery avoids
pl acement of cl anps on the ascending aorta, and
ot her techni ques such as hypothermc fibrillation
and circul atory arrest have been utilized, again,
to avoid cl anmpi ng and ot her mani pul ati on of the
ascendi ng aort a.
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Al t hough these techni ques may be
effective, they have certain limtations. Al of
t he at heroenbol i sm cannot be elinmnated with these
techni ques. For exanple, the proximl and
anastonoti c devices do involve mani pul ati on of the
ascending aorta with the potential for
di sl odgenment. O f-punp surgery also invol ves
mani pul ati on of the heart and the aorta, despite
the fact that no clanps are placed on the aorta.

Furthernore, there are other sources of
enboli. The left atrial appendage can rel ease
thronmbus; there can be neural thrombus in the |eft
ventricular cavity that can be rel eased, and al so
debris fromdiseased mitral and aortic val ves, and
al so surgical debris.

The intra-aortic filter has the capacity
to capture this debris as well

[Slide.]

In a study by Dr. Denise Barbut and her
col | eagues, | ooking at enbolization of particul ate
matter, they utilized transesophagea
ecocar di ography and transcrani al doppl er and
identified the rel ease of enboli during cardiac
surgi cal procedures.

This is just the distribution of the
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particle size of these enboli that were released in
a study in 10 patients. And above is shown the

di ameters of various vessels in the intracranial
circulatory system-the | eptoneni ngeal vessel, the
smal | cortical arteries, the posterior cerebral
artery, the branches of the middle cerebral, and
here, the larger mddle cerebral artery and the
internal carotid artery.

The di ameters of these particles
corresponds to the dianeters of these arteries.

[Slide.]

I n another study, Dr. Barbut and her
col | eagues | ooked at the tenporal sequence of
rel ease of enboli fromthe aorta during the conduct
of a cardiac surgical procedure. They found that
the mpjority of these particles were rel eased at
the tinme of the release of the aortic cross-clanp
fromthe ascendi ng aorta.

In fact, over 70 percent of the enbol
were released in 20-second interval follow ng the
rel ease of the clanp. This is the rationale for
inserting the intra-aortic filter just before
rel ease of the aortic clanp during the cardiac
pr ocedur e.

[Slide.]
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As | have indicated, there are inportant
complications that can result from atheroenbolism

Stroke is the one that has caused the
great est concern because of the inportant nortality
and norbidity that results fromstroke. And it is
now cl early recogni zed that atheroenbolismis the
principle cause of stroke foll owi ng cardiac
surgi cal procedures.

There is al so evidence for renal and other
organ system dysfunction. Pathol ogic and clinica
studi es that we have presented suggest that
enbol i zati on may be an inportant cause of rena
dysfunction postoperatively.

Enbol i zation is al so a possible
contributing factor to postoperative neurocognitive
dysfuncti on.

There have been strategi es enmployed to
reduce serious enbolic-related conplications.

Qovi ously, prevention would be the best option, and
this would involve nminiml or no manipul ati on of
the aorta, but this is not 100 percent effective in
elimnating enbolization

Resection of the diseased aorta is a way
to elinmnate the enboli, but is only applicable to
a very small percentage of patients.
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Reduction of the enbolic load is an
attractive way to reduce this enbolization.

Diversion is one option, to divert the
materi al away fromthe central nervous system but
this would nerely disseminate this material to
ot her organs.

And capture, using an intra-aortic filter,
is an attractive nmethod for capturing this enbolic
material .

[Slide.]
In the subsequent presentations, Dr. Kuntz
and Dr. Allen will discuss the design and execution

of a large, randonized clinical trial evaluating
the safety and efficacy of the EMBOL-X intra-aortic
filter. This study is well-designed, in ny

opi nion, and clearly denonstrates that use of the
EMBCOL- X filter is a rational, safe, and beneficial
intervention for renoval of atheromatous and ot her
enbolic material fromthe ascending aorta of
cardiac surgical patients.

Thank you.
DR. KUNTZ: Good norning. My name is Rick
Kuntz. | ama cardiol ogi st at Brigham and Wmen's

Hospital in Boston.
I got involved with this group about 3
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years ago because of ny interest in designing and
working with trials on enbolic protection in the
heart, in the brain, and in the kidney. This

af forded ne an opportunity to work with a conpany
who was | ooki ng at another way to inpact on the
reduction of enbolic problens associated with
cardi ac surgery.

My interest in this study is mainly
academic. | have no financial interest in the
company. | have no equity. | am being reinbursed
for my travel, and a small grant was nade to the
Department of Medicine on behalf of this
consul tati on.

[Slide.]

The purpose of this study--and | am goi ng
to talk about the rationale as to how we canme up
with the design for the study--was fromthe outset
to denonstrate the ability of this device to safely
and effectively renove visible particul ate enbol
during cardi ac procedures.

So at the outset, there was an assunption
that these particles were bad--that they fl oated
around in the bl oodstream that they would be
rel eased with the cross-clanp, and that they
probably don't do good things if they go around the
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arch of the aorta.

So fromthe beginning, it was inportant to
understand that we were trying to renove these
things, and how to neasure themclinically was the
bi ggest challenge in trying to design the trial

[Slide.]

So the goal was to design a clinical tria
that evaluates the utility of the device ained to
prevent the dissem nation of released enbol
fol |l owi ng cross-cl anpi ng.

Now, here is the dilemmma. W have
particles that we can pull out, but the question is
going to be what will these particles nean--is it
really inmportant to take themout or not. So the
bet way to correlate that is to try to find hard
clinical endpoints that could be coll ated overall
And we were struck with trying to design a trial to
demonstrate that, because we were dealing with a
probl em of enbolic showers that m ght not manifest
thensel ves as frank organ infarctions.

So for exanple, if you have smnal
particul ate enmboli that cause m crovascul ar
i njury--organs such as the brain, the kidney, the
spl een, and others--it mght not be denobnstrated as
a frank, say, NIH1level major stroke or as a kidney
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i nfarction.

And there was sone stuff that we had
| earned fromheart trials which I will talk about
in a second, but ultimately, this was the biggest
i ssue we had to deal wth.

One of the potential roles in | ooking at
the inpact of shower enboli was to neasure
cognitive dysfunction, and I will tal k about the
availability of instrunents at the time of the
trial design and whether there was consensus in the
surgical community as to whether that could be
applied or not.

So these various study designs were
expl ored and di scussed with the FDA, and
ultimately, in nultiple discussions at which | was
present, the focus was to denonstrate safety of
this device with renoval of particul ate enboli as
some denonstration of efficacy.

Let me give you a parallel about the
i mportance of shower enboli and how you can neasure
it in an organ that actually does give you a
clinical outcone with shower enboli

[Slide.]

There is a device on the market to protect
enboli fromintervention on vein grafts through the
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heart. This is a picture of the typical amount of
enboli that is renoved in the vein graft
intervention, and they are manifested mainly by
out comes neasured by cardiac enzyne el evation

So the heart is a nice organ, because it
actually can show the inpact of shower enboli
mai nl y mani fested by el evati ons of cardiac enzynes.

[Slide.]

If we | ook at the primary endpoint of this
study, which was 8 percent in those patients
random zed to protection, where we actually renoved
particles, compared to nothing at all where
particles were not rempoved, there was a 50 percent
reduction in the major endpoint of the trial

[Slide.]

But if we |look at an index l|ike frank
organ infarction, which would be QM, sonething we
could pick up clinically, such as a change in the
EKG or Q- wave, it only represented about 10 percent
of the outconme. The majority of the outcone of
this endpoi nt was nmeasured by enzyne el evation
which didn't manifest itself as a frank organ
i nfarction.

So it is inportant to understand that at
|l east in the heart, shower enboli do have an inpact

file:///C|/Daily/1023circ.txt (45 of 268) [11/20/02 1:21:13 PM]



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

that led to approval of the device, but wasn't
mai nly manifested in anything el se other than a
cardi ac enzyne el evation

[Slide.]

So if we look at this issue, the shower
enboli fromvein grant intervention, it does not
usual ly manifest as a frank M, and in the SAFER
trial, the availability of cardiac enzyne rise is
essentially used to show utility of the device.

This reduction in myocardial infarction
led to the approval of the device, and | think
there was a general consensus across the
interventional community that this was a good thing
to use and now is considered to be a standard of
care for vein grant intervention.

Now, the same endpoints are also used in
the heart to approve the whole classification of
Ilb/11la inhibitors. That is, another val uabl e,
consi dered standard therapy, across our area was
based on the reduction, mainly in enboli, that
mani f est ed t hensel ves as cardi ac enzyme el evati ons
but not frank organ infarction.

This was not applicable to the EMBOL- X
system because it was north of the heart; this
device wasn't designed to protect enboli in the
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coronary arteries follow ng bypass surgery. And
there were few parallel sensitive neasures that
were avail able for noncardi ac end organs. That is,
we don't have an enzyne el evation for the brian or
for the kidney like we do for the heart to measure
the inpact of these enboli overall

[Slide.]

So if we look at the distribution of
organs that Dr. Kouchoukos showed that were targets
for enmboli from previous studies, we have a | ot of
i mportant organs that we don't want in enbolis,
obvi ously, but we don't have good, readily
avai | abl e measures to denonstrate their injury
pattern from shower enmboli. And this was a
conundrum that we were stuck with in trying to come
up with an effective endpoint ultimately to
demonstrate utility of this device by a clinica
si gnal .

[Slide.]

So the issue raised by the FDA in our
meeting was that there are few sensitive and
speci fic neasures available to | ook at the
noncar di ac end organs and their inpact from shower
enmbol i .

Neur ol ogi cal assessment was obviously a
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very inportant one to evaluate, and there was nuch
time spent look at all the avail abl e ways of

| ooki ng at the neurol ogi cal outcones, because after
all, the brain does receive approximately 20
percent of the circul ation of the cardiac out put
and was obviously a target that we wanted to
reduce.

Vell, if we wanted to | ook at frank
reduction in stroke, as Dr. Kouchoukos showed- -t hat
stroke is likely involved with enboli per se--the
i nstance of stroke follow ng cardiac surgery was
| arge enough that this would have to be a very,
very large sanple size in order for us to
demonstrate a reduction. Now, a 20 percent
reduction is pretty small, but still, if you are
| ooking for 30 or 40 percent, we are talking about
5,000 to 10,000 patients mnimumto denonstrate a
reduction in the 2 to 3 percent stroke rate seen
post operativel y.

So what about measuring the cognitive
function per se. Well, there are a |lot of issues
rai sed regardi ng using cognitive function as an
endpoint in this study, and it is very
controversial. First of all, the cell deficits may
be due to diffuse small vessel enmbolism to be
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sure, but there are other nultifactorial causes of
cognitive dysfunction after surgery that may
i nvol ve general anesthesia.

And even though it will be inmportant to
| ook at that at the time of the study and, | would
even argue today to sone degree, there is still no
great consensus about instruments avail able for
psychoretric or neurol ogi cal outcomes that neasure
cognitive dysfunction that has been accepted in the
cardi ovascul ar conmunity, and at the time of this
study, we couldn't get consensus along the |ines of
under st andi ng whether to apply a battery of tests,
nmost of which still have not been vali dated.

[Slide.]

So the practical approach was that the
huge sanple size to show a reduction of frank
infarction such as stroke was just not feasible,
because this is a large, random zed cardi ac
surgical trial, and it was unlikely that we could
do a 5,000 to 10,000 patient study. Cognitive
dysfunction could not be readily neasured with
mature, validated instruments was the concl usion
that we reached in discussions with the FDA, and
the proof of safety plus denonstration of captured
enboli seemed to be the nost feasible and | ogica
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approach to go forward

So when you |l ook at this study to say why
wasn't there a clear clinical measure of efficacy
of this endpoint per se, it is because we westled
wi th endpoints that had consensus to denonstrate
true efficacy froma clinical perspective

And the final conclusion was that we woul d
demonstrate safety by the safety endpoints to
demonstrate this didn't cause any increases in
those elements in the safety endpoints. And if we
denonstrated that with renoval of actua

particul ate enmboli, at |east there would be sone
measure of utility. Now, whether the utility would
be enough for product approval, | think will be the

di scussi on of this panel

Therefore, the approved |IDE study design
was safety equival ency for the composite primary
endpoi nt and effectiveness through denonstration of
particul ate capture.

[Slide.]

So given that, there was a prospective
study design; nulti-center, 21 sites; a sanple size
of 1,289 patients was cal cul ated using a Bl ackwat er
[ phonetic] formula for equival ency of an expected
out come of 15 percent plus a 5 percent delta; the
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EMBOL- X aortic catheter was random zed through
Standard J tip cannul a; and the primary endpoints
again were effectiveness with the demonstration of
particul ate enmboli capture and safety with
equi val ence of the safety profile using the current
st andard procedures.

[Slide.]

So this safety endpoint, which night be
viewed as al so a measure of efficacy, was
necessarily not refined enough to denonstrate
ef ficacy based on this sanple size. It was mainly
used to denonstrate that there would be no increase
in problenms associated with the instance of death,
myocardi al infarction, renal insufficiency, G
complications, |inb-threatening enbolisns, or
neurol ogic deficit, either mld or severe, using
the NIH Stroke Scal e and ot her stroke measures.

The safety endpoi nt was designed to
demonstrate freedom from devi ce conplications.

Now, it is important to point out that
this is minly a safety endpoint, and for exanple,
the inclusion of myocardial infarction is inportant
to have in a study |ooking for safety, but we
woul dn't aimto actually inprove nyocardia
i nfarctions, because the device is north of the

file:///C|/Daily/1023circ.txt (51 of 268) [11/20/02 1:21:13 PM]

51



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

heart, as it were.

[Slide.]

The effectiveness endpoi nt and hypot hesi s,
therefore, was successful capture of the enboli
and this was defined as retrieved particles
observed at 10X power at the operating table.

And the hypot hesis was that we woul d
capture greater than 75 percent of the cases that
woul d have enboli that was evident.

[Slide.]

The sanpl e size was driven by the safety
endpoi nt--smal|l sanpl e size needed to denonstrate
primary effectiveness endpoint of particul ate
capture, and the 1,286 patients were used to
demonstrate safety, and there was a calcul ation for
one interimanalysis using a boundary condition
under Bryant-Fl em ng [phonetic] for the Bl ackwater
test.

[Slide.]

Saf ety was nonitored by blinded,

i ndependent Cinical Events Adjudication Conmttees
and t he i ndependent [inaudible] Mnitoring
Conmittee. There was an i ndependent medica
monitor. The Core Laboratories were blinded.
Random zati on was performed just prior to
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cannul ation in the operating room and a
neur ol ogi cal exam ner and the patients themnsel ves
were blinded to treatnent assignnent.

[Slide.]

We had i ndependent EKG Core Laboratories
and histol ogical |aboratories to evaluate the
enmbol i .

[Slide.]

There was a separate ecocardi ographic
i magi ng core | aboratory as well for the epi-aortic
as well as TEE endpoi nts.

[Slide.]

And to put this into perspective, as |arge
random zed trials in surgery are difficult to do,
this ranks anmong the top enrolling randoni zed
studies in the history of random zed trials in
cardiac surgery. So this was quite an effort to do
this well-designed trial in order to denonstrate
the endpoints that Dr. Allen will review

[Slide.]

So if we summarize this, safety was to be
demonstrat ed under an equi val ence endpoint in the
agreed-upon | DE using a broad net composite safety
endpoi nt chose, which included nyocardia
infarction, for exanple. The safety endpoint was
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not optimzed to denonstrate clinical efficacy or
superiority.

Now, there is no question that this could
be used if we had a huge sanple size to denmpnstrate
some reductions in enbolic injury, but we didn't
want to fool ourselves by thinking this initially
woul d be the primary viewpoint of this endpoint
overall to denonstrate utility.

Therefore, the utility was focused on
demonstrating safety first, followed by efficacy to
show frequency of actual particulate renmoval from
the operating room

Now I'Il turn it over to Dr. Allen

DR. ALLEN: Thank you, Madam Chai rnman and
menbers of the panel

My nane is Keith Allen, and | was a site
principal investigator. | practice as a
cardi ovascul ar and thoracic surgeon out of Saint
Vi ncent Hospital in Indianapolis.

[Slide.]

From a financial disclosure standpoint, |
have no financial interest in the country and
certainly no equity investment in the conpany.
was reinbursed for ny travel and tine expenses to
come today.
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[Slide.]

On behal f of the 88 investigators at 22
centers across the U S. and one Canadian site, |
thank the panel for the opportunity to present our
clinical results. | think, as you can see from our
centers that were utilized in this study, they
represent a broad spectrum of cardiac surgery in
North America, involving both private, academ c,
and community centers across the board.

[Slide.]

The inclusion and exclusion criteria are
summari zed. Qbviously, as with any |arge study
like this, particularly when you are | ooking at
safety as an endpoint, there are a number of
exclusion criteria to confine your sanple size to
patients who are going to denonstrate safety for
you.

The inclusion criteria were confined to
patients who were 60 years and ol der who either had
primary CABG or primary val ve procedure.

Some of our exclusion criteria that we
feel are inmportant were dialysis dependent, a
pati ent who had a previous stroke who had a
residual deficit, or previous surgery or damage to
the aorta.
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Qoviously, the filter has various sizes
and is part of the random zation process. To be
included in the study, you had to have an interna
di ameter of the ascending aorta that would
appropriately fit a filter that you could put in
the patient.

[Slide.]

About 15 percent of patients screened for
this study ultimately met inclusion and excl usion
criteria, resulting in 1,394 patients avail able for
the study.

As is common with any study of this size
and nature in which a new device is being placed in
a clinician's hands, we had as a conponent of our
study a roll-in phase. Each investigator was
required to do at | east one nonrandoni zed patient
to gain famliarity with the device and understand
how it could be used and inserted appropriately.

VWil e this does not inpact the study
results, | will concentrate the rest of our data
anal ysis on patients who were actually randomn zed
between filtered and nonfiltered arns.

We ended up with 1,289 patients who were
evenly distributed between filter with standard
cannula or sinply receiving the standard cannul a
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al one, without intra-aortic filtration

It is inportant to understand our
random zation stratification stream and it really
i nvol ved three conponents. Patients were
stratified based on whether they were a valve or a
pri mary CABG and, inportantly, we randonized
pati ents based on injection fraction.

[Slide.]

There were a nunber of key baseline and
medi cal variables that were obviously evaluated in
this study. There were four variabl es that
di ffered between groups. One variable that favored
a control armwas a patient-given history of aortic
di sease

There were three variables--atri al
fibrillation, valvular dysfunction and severe
carotid di sease--which all favored the filter arm
It is inmportant, though, when a nultivariable
anal ysi s was done on these discrepant variables at
the end of the study, there was no interaction or
i mpact on our results.

[Slide.]

It is amazing, as different as cardiac
surgeons are across the board how uniformy this
operation was done across the centers that were
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involved in this study. There was a good
di stribution between CABG and val ve patients.
There was a good distribution between whether a
partial clanp was used or whether a single-clanp
techni que was used.

We tried to | ook at things |ike whether
the aortic cross-clanp was repositioned as an
i mpact on enbolic rel ease, and that was simlar
between arns. Things |like cross-clanp tine and
car di opul nonary bypass tine were also famliar and
simlar between groups. And, inportantly, we
wanted to | ook at nuances |ike were the nunber of
proxi mal anast onbses done between groups simlar,
because obviously, you are manipul ating the
ascendi ng aorta, and we wanted to ensure that one
group wasn't having nore proxi mal anast onbpses done
than the other. And in fact, they were identica
between the two arns.

Whien we | ooked at filter dwell tinme, which

obviously is not applicable to the control, the
filter dwell time in our patients was approxi mately
21 m nutes.

[Slide.]

As outlined very nicely by Dr. Kuntz our
primary conposite endpoint was a safety endpoint.
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It is inportant to reenphasize the fact that this
was an equi val ence safety endpoint, and | think we
did achi eve that safety endpoint. 17.1 percent of
the treatment group compared to 18.9 percent of the
control group had a conposite event that was a
priori defined. And once again, it is a safety
endpoint, and it was not intended to capture
clinical effectiveness of the device. It is

i mportant that the panel understand this and that
they don't confuse this safety endpoint as a
surrogate for clinical efficacy, because as Dr.
Kuntz pointed out, if you were designing a
composite endpoint to denonstrate clinica

ef ficacy, you certainly would not have incl uded
myocardi al infarction which the device can have no
i mpact on and that occurred and represented
approxi mately half of the events in our conposite
endpoi nt ..

[Slide.]
Any tinme sonebody presents or uses a
composite endpoint, as an investigator, | always

want to see the details of all the conponents that
were involved in creating that conposite endpoint
to ensure that there are not trends favoring one or
the other that even out when you do just the
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composi te endpoi nt.

When you | ook across-the-board at the
components of our conposite safety endpoint, we
don't nmake clainms of superiority in any area, but
what you clearly see is equival ence and safety of
the device in a very |arge prospective random zed
trial, not only with the conposite endpoint, but
wi th the individual conmponents of that conposite
endpoi nt ..

[Slide.]

Clearly, in atrial like this where you
are presenting people with a major surgica
operation, you | ook at other serious adverse
events, and once again, it is striking how evenly
distributed these are across centers in this very
| arge study. When you | ook at serious adverse
events across the board, there was no statistica
di fference between either arm And when you cone
down to actually tallying up whether or not
patients had a serious adverse event in this very
| arge study, the bottomline down at the bottomis
that they were absolutely identical between both
the control and the filter group

[Slide.]

As an investigator who was asked to
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participate in this trial, one thing that we were
interested in is that obviously, you are placing
somet hing i nside the ascending aorta. So one of
the key adverse events that | was interested in was
does placing this device inside the ascending aorta
potentially cause harmto the patient. And we
captured that using, out of 18 of the 22 centers,
sophi sticated imaging--primarily epi-aortic
scanni ng, but al so transesophagea

ecocardi ography--to try to capture whether the

devi ce was | eaving sonme type of footprint within
the ascendi ng aorta.

And we | ooked at it as both did it cause
ascending aortic dissections, and did it have
ecocar di ographic or imaging abnormalities that we
m ght termaortic wall or intiml changes.

[Slide.]

I think that for the surgeons on the
panel, this picture really doesn't need rnuch
expl anation. As an investigator, this is what I
was most concerned about when | was going to put
this device in a patient--was | going to cause a
clinically significant and rel evant aortic
di ssection?

Clearly, on the left, the blue, engorged
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aorta that makes your heart skip as a cardiac
surgeon when it occurs is a dreadful conplication
that has serious clinical inplications.

As a surgeon, this is very apparent, and
while the TEE is dramatic in showing it, epi-aortic
scanni ng or transesophageal ecocardi ography aren't
necessary for me to nake this diagnosis.

And it is interesting when we | ook at this
serious clinical event, there were two ascendi ng
aortic dissections seen in the control arm and
there were no ascending aortic dissections in the
EMBCL- X filter arm

[Slide.]

VWhat we did see was a footprint that may
be left by the device. As | told you and as Dr.
Kunt z pointed out in his study design, 18 of our 22
centers utilized either epi-aortic scanning or
transesophageal ecocardi ography peri-procedurally
to look at the ascending aorta. And Dr. Wi smann
at the core lab for ecoocardi ography did that very

detailed blinded review And, as will be pointed
out later by the FDA, there was an incidence of
endot helial disruptions or what | call intimnal

abnormalities seen nore frequently in the filter
group conpared to the control arm
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What were these endothelial disruptions,
and what clinical context can we put themin?

[Slide.]

I think a series of inmages will hopefully
clarify that.

On your left is an epi-aortic scanni ng of
the first endothelial disruption identified very
early on in the study by a surgeon. There were
three endothelial disruptions that were identified
by surgeons early on in the study and that were
elected to be repaired. One of those endotheli al
di sruptions was an inadvertent stab from an
11- bl ade knife to the posterior wall of the
ascending aorta. The filter certainly didn't cause
t hat .

But there were two endot helia
di sruptions, both occurring in the first four
mont hs of the study, both at the same center, in
whi ch surgeons elected to repair them There was
no historical basis for these. They weren't in the
setting of an acute ascendi ng dissection. But the
surgeon had no background about what these
endot hel i al disruptions are, and what you see--and
it is hard to see unless you turn the |lights down
and so forth--is this small disruption or intima
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flap that is right there

The patient had a 0.1-centineter fibrinous
strand renoved after the ascending aorta was
opened, sent for pathol ogy, closed the ascending
aorta, and the patient suffered no sequel ae.

DR. EDMUNDS: Could you point out the arch
vessel ?

DR. ALLEN: This is actually nid-ascending
aorta, so it is beyond; the arch vessels woul dn't
be seen in this particular vein. It is not
scanning farther on down there.

DR. EDMUNDS: That is the pul nbnary artery
goi ng acr oss.

DR. ALLEN: The pul monary artery is right
here.

[Slide.]

Here is another example. Once again, the
surgeon identified this endothelial disruption, and
you see it right here. It is alittle easier to
see it than on the last one. This occurred a
little later on in the study after we had
experience fromthe core lab telling us that we
were seeing these ultrasound abnornalities, and in
this case once again, there was no clinica
di ssection. The patient was doing fine. And this
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surgeon because he had been provided with some of
this historical information didn't repair it. And
in fact in 10 out of the 13 endothelial disruptions
that were identified by surgeons, those surgeons
decided not to repair it, and those patients didn't
suffer sequelae fromit.

DR TRACY: Before we leave this slide, |
think Dr. Ednmunds wants some clarification on a
coupl e of things.

DR. EDMUNDS: Can you point out the
| ocation or probable |ocation of the depl oyed
filter inrelation to these so-called injuries?

DR. ALLEN: | can tell you that we did an
anal ysis on the location of the endothelia
di sruptions. In both of these cases, the

endot helial disruptions were in the md-ascending
aorta. The filter was downstream fromthese
devices, so they weren't in the area of--

DR. EDMUNDS: Were are you
cannul ati ng--the sinuses of the fal sal va
[ phonetic]? Where was the cannul a, then?

DR. ALLEN: The cannul a was approxi mately
right at the innom nate [phonetic] artery.

DR. EDMUNDS: So the filter is deployed
upstreamto the cannula tip?
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DR ALLEN: No, sir.

DR. EDMUNDS: | amtotally confused.

DR. ALLEN: The filter is deployed just
proximal to the cannulation. It is part of the
filtering process of the cannulation itself. It is

part of the cannula that goes into the aorta.

DR EDMUNDS: Yes, but when it is
depl oyed, like a parachute, where is that in
relation to the nozzl e of the bypass cannul a?

DR. ALLEN: It is posterior to it.

DR. EDMUNDS: It is proximal to the aortic
cannul a spi got ?

DR ALLEN. Yes, and it is distal to the
cross-cl anp.

DR. TRACY: WMaybe at the end, we will
revi ew your Slide 6.

DR. ALLEN: | can show you anot her slide
of that.

DR. TRACY: (kay, but let's go ahead with
your presentation.

[Slide.]

DR. ALLEN: This is an exanple of an
i nteroperative photograph that | borrowed from Dr.
Banberry [phonetic] at the Cleveland Cinic in a
pati ent who was undergoing a routine aortic valve
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repl acenent in which we hypot hesi zed what these
endot hel i al disruptions mght ook |ike based on
the one pathol ogi c speci nen that was sent and that
was resected by a surgeon

[Slide.]

These are two exanpl es of epi-aortic
scans, once again done at Dr. Kouchoukos' center
one involving a filter patient, one involving a
control patient. These are based on--we asked the
core lab to provide us with representative slides,
and once again, without the lights turned down, it
is difficult in this patient to see this, but the
slight endothelial disruption here, and in a
simlar area, right here, that are tagged as being
what we are calling these intimal injuries or
endot hel i al di sruptions.

Once again, these were not identified by
the surgeons at the time of the operation even in a
center that has a vast experience with this
technol ogy and were not repaired by the surgeons
and had no clinical sequel ae because of that.

[Slide.]

Well, sinply telling you that they weren't
repaired and that they mght not inpact things
isn't enough for nme, and | certainly wouldn't think
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it is enough for you. And we asked that we do an
anal ysis on was there a correl ati on between
endot hel i al di sruptions and adverse events.

If you | ooked at, for exanple, patients in
the filter armand conpared those patients who had
EDS with those who didn't have EDS, there certainly
was not a correlation with acute adverse conposite
events.

If you simlarly | ooked at the contro
patients, and one of the control patients had an
endot helial disruption, or nine control patients
had endot helial disruptions, and conpared those
with EDS to those without EDS, there certainly
wasn't a correlation with EDS to an adverse event.

And, nmore inportantly, then, if you just
forgot whether they were random zed or not and
| ooked at all patients who had EDS and conpared
adverse conposite events to those that didn't have
EDS, there clearly is not a correlation to EDS with
adverse acute events.

[Slide.]

Are there |l ong-term consequences of EDS?
And | think, as part of the presentation, it is
important to understand that long-termfollowp in
this study was not part of the protocol. But
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surgeons and investigators were interested in that,
and we needed to know that what we were doing to
our patients wasn't going to hurt them

So we devel oped a nethodology to try to
foll ow these patients and assess the | ong-term
i npact of EDS on conposite and individual event
rates. As | said, this is not part of the origina
protocol. But in order to obtain appropriate
followp in the image patients, we targeted centers
that had the imaging and centers that had EDS; we
| ooked at centers that were high enrollers in order
to have less variability between arms, and we al so
needed to be able to get tinmely IRB approval for
this longer-term foll owp.

[Slide.]

We ultimately | ooked at four
hi gh-enrolling centers in which 90 percent followp
was obtained. W wanted, though, to | ook
specifically at EDS, and obviously, there were some
EDSs occurring outside of those four high-enrolling
centers. So we wanted to get followp on all EDS
even patients who were roll-in. So we ended up
trying to find foll omup on 58 patients.

Seven patients couldn't have foll owp.
Six of those were sinply because we could not get
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appropriate I RB approval. W know the patients
were alive, but we just couldn't get followp.
There was one patient |lost to foll owp.

[Slide.]

We ended up having a 360-day or al nost
one-year nean followp. And when you | ooked at
composite event rates between filter and contro
patients out to 360 days nean, there were events
occurring, but they were occurring absolutely
10 identical at 6.1 percent between both arnmns.

11 [Slide.]

12 Once again, | asked the question--well,
13 that's great, but | want to know what about the

14 pati ents who have EDS. And once again, when you

15 | ook at the filter patients who had EDS compared to
16 those who did not during long-termfollowp, there
17 was no correlation to an adverse outconme. And when
18 you |l ook at all patients, once again, there wasn't
19 a correlation during long-termfoll owp.

20 [Slide.]

21 | cone back to the issue of aortic

22 di ssections and the devel opnent of aneurysnms,

23 because while | tell you that |ong-termfoll owp

24 did not correlate with an acute conposite event,

25 what about the devel opnment of a | ate dissection or

O©CoOoO~NOOOTA~,WNPE
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the devel opnent of an aneurysm

| told you that in the study, two
di ssections occurred acutely in the control arm and
none in the filter. During followp, no patients
were operated on for the devel opnent of acute
di ssections in either arm There were three
addi ti onal aneurysns that were seen in contro
patients--two thoracic aortic aneurysms, one that
was repaired, and one abdom nal aortic aneurysm
that was al so repaired. oviously, none of these
were in areas where EDSs were identified, and in
fact none of these three patients even had EDS.

[Slide.]

So froma summary standpoint--and | think
it is an inportant safety issue, and that is why we
have spent tine on this--this was primarily a
finding on aortic imging. Seventy-eight percent
of surgeons, despite using sophisticated epi-aortic
scanning, were not able to identify these
endot hel i al disruptions. They should not be
classified as clinically significant aortic
injuries, and while they were seen nore frequently
inthe filter arm they were seen in both arns.

These are not aortic dissections, and
think our acute data denonstrates no correlation
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acutely to conposite events, and | think our
| ong-term data and due diligence in collecting that
al so does not denonstrate a safety issue

[Slide.]

We had a second primary endpoi nt which, as
Dr. Kuntz pointed out, was an effectiveness
endpoint. The hypothesis was that we could capture
particul ate enmboli in greater than 75 percent of
the EMBOL-X aortic filters. And in that case,
successful enboli capture was defined as retrieved
particles observed at 10 times power before
hi st ol ogi ¢ processing.

[Slide.]

And | think as these photographs
demonstrate, our primary effectiveness endpoi nt was
i ndeed net. N nety-six-point-eight percent of
filters prior to histol ogic processing visualized,
docunent ed, and phot ographed captured particles.

[Slide.]

As surgeons, we were interested in what
these particles m ght be conposed of, and as part
of the trial, we enployed a pathologic core |ab
that woul d anal yze this data.

We antici pated, based on what the core |ab
was telling us, that because this small anount of
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ti ssue was going to go through extensive histologic
processing and handling that there were going to be
some speci mens | ost, displaced or dissolved and not
avail abl e for analysis. And indeed that is what we
found.

We found that approximately 21 percent of
previ ously phot ographed and vi sual i zed speci nens
were not ultimtely avail able for histol ogic
anal ysis. However, nore than 85 percent of
speci mens that were available for analysis
denonstrated that the material atheromatous in
nat ure.

[Slide.]

There were various other things captured
by the filters, and | show as this exanple RBC
thrombus or clot, this polyploid structure in both
speci mens that, based on its organized nature on
pat hol ogy, likely cane froman intercavitary
source, as Dr. Kouchoukos nentioned in his talk.

[Slide.]

It is inportant that we assure the pane
that this device isn't causing what it captures and
that it is not thronbogenic. And we did extensive
bench-testing to denonstrate that with filters
havi ng the 95 percent heparin bonding with a 2-hour
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dwel | time, they were not thronbogenic. But what
about in a human?

[Slide.]

And to assess for thrombogenicity, we used
scanning el ectron mcroscopy, and it is imnportant
to note when the SEM was done.

Unl i ke the histologic data, which was done
obviously after processing, we |ooked at filters
prior to histol ogic processing. The origina
intent of the study was to eval uate 10 percent of
the filters, but after 5.6 percent of filters had
been exam ned and presented to the FDA, the FDA
agreed in a letter on Cctober 12, 2001 that the
scanni ng el ectron mcroscopy denonstrated no
significant platelet thronbus formation, and we
coul d di scontinue doi ng additional scanning EMs.

[Slide.]

So froma summary standpoint, there
certainly were captured particles that were
docunented and visualized as part of our a priori
defined effectiveness endpoint that were not
avai l abl e for histologic analysis. But | contend
that they are not avail abl e because of the
ext ensi ve histol ogi c processing that went on and
the small anpbunt of material that they represented,
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and that scanning el ectron m croscopy does not
demonstrate that filters are thronbogenic.

[Slide.]

VWhat about the number of particles
captured? | think Dr. Kuntz touched on that by
what does it nean whether we capture one particle,
five particles, or 20 particles.

The study data denonstrate that there was
a mean nunber of particles captured of 5.6.

10 [Slide.]

11 I think it is nmore interesting to | ook at
12 the quantity of the particles that were captured,
13 and here, you see a slide |ooking at the

14 distribution of sizes of particles captured, and we
15 superinposed the previous slide that Dr. Kouchoukos
16 showed you of representative arteries such as

17 m ddl e cerebral artery branch or posterior

18 circulation artery. And we also put in rena

O©CoOoO~NOOOTA~,WNPE

19 interl obul ar arteries versus the size of rena
20 arcuate arteries, or intral obular renal arteries.
21 And you see that the vast majority of the

22 size of the particles that we captured are filtered
23 or would be filtered by small arcuate or cortica

24 cerebral arteries.

25 [Slide.]
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So froma clinical study overview, we fee
that we have net both of our prinmary endpoints
successful ly--that effectiveness was denonstrat ed
in that 96.8 percent of filters did capture enbol
as documented under 10 tinmes magnification; and we
certainly feel that our safety endpoint of
equi val ence was met and that no clinical adverse
events were associated with the findings of
epi -aortic scanning.

I think | reenphasized the point that our
study was not powered nor was it designed to
demonstrate superiority in this lowrisk patient
whi ch was specifically selected to denonstrate
safety.

[Slide.]

Fol I owi ng the conpl etion of the study, the
FDA, because this was a safety equival ency study,
asked the conmpany as well as the investigators
whet her study data could be extrapolated to
clinical efficacy, and this was one of the
questions that they had actually posed to the
panel

And | think it is inportant that we in an
attenpt to answer this question did sone additiona
anal ysis. But this additional analysis is in no
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way clains for |abeling, and we don't make clains
of superiority. It is sinply an attenpt to answer
those questions raised by the FDA

From a surgeon's standpoint, we know that
clinical outcones are influenced by preoperative
risk variables, so we felt that if you | ooked at
the high-risk patients in our popul ation, could we
extrapol ate sone clinical benefit or efficacy.

[Slide.]

We utilized the Cleveland Clinic score, as
published by Dr. Hggins in JAMA in 1992, to assess
for preoperative risk. W specifically chose the
Cleveland Cinic score because it |ooks at both
morbidity and nortality unlike, for example, the
STS or the New York State Index, which only | ook at
mortality.

The Cleveland dinic score which is
utilized at our center is a validated preoperative
risk score that has been validated in over 9, 000
patients, and a score of 5 or higher has been
validated for increased norbidity and nortality.

Ei ght een- poi nt-seven percent of the 1,289
patients random zed in this study nmet the criteria
for moderate to high risk.

[Slide.]
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When we | ooked at whether high- or
lowrisk patients had conposite events, you wll
see that when we control filter to control in
lowrisk patients, a Ceveland Cinic score of zero
to 4, there was absolutely no difference between
the two groups.

But when we | ooked at patients who had
Cleveland Cinic scores greater than 5 as defined
in that H ggins paper, we saw that the trend
certainly favored statistically patients who
received the filter.

[Slide.]

When we | ooked at conponents of that
composite event and conpared those to patients who
had C eveland Cinic scores greater than 5, across
a broad range of all unsel ected conponents of the
composite endpoints, there weren't statistica
di fferences between groups except for rena
i nsuf ficiency.

I think it is inportant that we break it
out as dialysis patients, patients w thout
dialysis, or all patients who had rena
insufficiency as defined in our study. And when
you |l ook at all patients with renal insufficiency,
it was significantly less in the filter patients.
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[Slide.]

Now, renal insufficiency is not as sexy
and gl amorous as preventing frank stroke, but |
think renal insufficiency has a significant
clinical inmpact. W know that based on the STS
data base, renal insufficiency is a predictor of
increased norbidity and nortality postoperatively,
but when you | ook at patients who had renal events,
their length of stay was a little under 15 days.
For those patients who did not have rena
insufficiency in this study, their length of stay
was 7.2 days.

And this | ooks at all patients with rena
insufficiency. The data isn't sinply driven by
those who had dialysis. |f you take out the
di al ysis patients, which you woul d expect to have
an even longer length of stay, the length of stay
only drops by one day.

[Slide.]

I think this slide has put it in
perspective for a lot of the investigators in the
study, because it hel ps us evaluate the
risk-benefit of this device. It is an odds ratio
compari son of baseline variables that, as surgeons,
we know are predictive of increased postoperative
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morbidity and nortality.

You can see the mddle |line denpnstrating
no benefit one way or the other; to the left, the
filter armtends to do better; to the right, the
control patients tend to do better.

Once again, we don't make clains of
superiority, but it is interesting when you | ook at
this odds ratio table that the vast majority of
events are mtigated by placenment of a filter.

[Slide.]

This additional analysis to address the
possible clinical efficacy |I think does denmpnstrate
that at |east in nmoderate- to high-risk patients,
there may be a benefit--and | underline "may."
Captured particles were predom nantly of the size
associ ated with cerebral and renal cortica
arteries. The reduction in renal insufficiency
events can be denonstrated with a sensitive marker
in those high-risk patients. But the study was not
designed to assess for neurocognitive dysfunction,
and we make no clains for that.

[Slide.]

In summary, our study objective was to
demonstrate that particul ar captured coul d be
safely acconplished in | ower-risk popul ations
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agai nst the backdrop of known detrinental effects
of particul ate enboli.

The risks of this device | think have been
safely assured by the equival ency of our conposite
safety endpoint. Across this |arge prospective
study, serious adverse events were identica
bet ween groups.

Certainly, using epi-aortic imging, we
did denonstrate an increased incidence of these
endot helial or intimal disruptions, but | think
that certainly there was no acute correlation to
adverse events, and our due diligence to try to
provide you with some long-termclinical followp
hopeful |y provides that there is not a correlation
with |l ong-termevents.

The benefits of this are that particul ate
capture was clearly denonstrated in 97 percent of
filters, and we feel that the additional analysis
asked for by the FDA does denonstrate that clinica
ef ficacy can be reasonably extrapol ated from
particul ate capture.

M5. CHANG | would like to thank Dr.

Al'l en, Kouchoukos, and Dr. Kuntz for the
presentati on today.

We believe that the study design and
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clinical [inaudible] supports the foll ow ng
i ndi cations for the study, and, Dr. Ednunds, if you
would I'ike ne to answer your earlier question, |
can do that for you, as to location of the
epi -aortic inmaging.

DR. EDMUNDS: | think you have done that.
M5. CHANG  Ckay.
DR. EDMUNDS: | have to say | m ssed

it--it was in the witeup, but your diagramwas a
little msleading, or at least | didn't interpret
it right.

M5. CHANG  Sorry.

Questions and Answers

DR. TRACY: Gkay. | would like to ask the
panel if they have any brief clarifying questions
for the sponsor at this tine. This is not the open
commi ttee discussion, but just clarifying
questi ons.

Yes?

DR MARLER | was interested in the
details of the discussion that led to the
concl usion that there were not cognitive outcones
that could be used, and who parti ci pated.

DR KUNTZ: In the discussion wth whon®
Wth the FDA?
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DR. MARLER: You nentioned that you
reached the conclusion that there was no outcone
that could be agreed upon, and | was just wanting
to hear some nore details about that and who
couldn't agree

DR. KUNTZ: Al right. | may refer this
to [inaudible] who is an expert in this area, but
we reviewed--1 think the Stunp [phonetic] battery
of criteria at that tine, which | think was
probably the best candi date overall, but they were
a collection of approximately 6 to 12 instruments
and batteries, and at that tine, we didn't think
there was a consensus or a study that had
denonstrated or validated that those outcones coul d
be correlated with changes in cognitive dysfunction
in 1999, and we were not aware of any validations
of that energing battery of tests, which | think is
being refined and is probably a good set, but at
that time, it was difficult to say if there was
consensus.

Maybe | could call up two other people who
may want to make some conments.

Dr. Gol d?

DR. GOLD: Thank you.

My nane is Jeff Gold, and | am a cardiac
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surgeon from New York, and | do i ndeed own sone
stock options in EMBOL- X and have been involved in
a study of neurol ogic and cognitive function
associ ated with cardi ac surgery for perhaps |onger
than | care to renenber sometines.

The definition of cognitive changes
associated with cardi ac surgery has bee a conpl ex
and noving target for an extrenely long time.

There have been, as | amsure you are all aware, at
| east one consensus panel and several others
| ooki ng at devel opment of a battery of tests.

However, at the tine that this study was
conceived, not only was there not a defined battery
of tests that cardiac surgeons across the board
coul d agree upon, let alone psychonetricians and
neur ol ogi sts, but the etiol ogy of cognitive
abnormalities was al so highly controversial at the
time.

You nmight recall a very interesting study
publi shed by a Dr. Rousseau, who | ooked at the
i nci dence of cognitive function abnormalities in
pati ents undergoi ng total knee repl acenent surgery
under | ocal anesthesia. The incidence of cognitive
abnormalities in that 524-patient cohort was
exactly equal to an equival ent study done in
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pati ents undergoi ng coronary bypass surgery.

So perhaps the art has inproved. Perhaps
if we were to redo this at a tine in the future, we
coul d agree upon a panel of tests. But if you were
to ask about the significance of cognitive
abnormal ities among practicing cardiac surgeons
today, and our ability to reliably denobnstrate
them 1 would say they are poor.

DR TRACY: Dr. Aziz?

DR. AZIZ: From what | understand, the way
that you place this catheter, this could not
protect agai nst the sandbl ast effect of enbol
bei ng dispersed; is that right?

DR ALLEN:. Yes, sir.

DR AZIZ: kay. And secondly, so this
cannula has to be inserted proximal to the enormd
[ phonetic] artery; is that right?

DR ALLEN. The cannula is inserted
identically. There is no difference in what you
do. If you were to, for exanple, cannulate the
arch, as we sonetinmes have to, yes, you wouldn't
use this cannula in sonmebody, for exanple, that you
were going to cannul ate the md-arch.

DR. TRACY: Dr. Laskey?

DR LASKEY: Dr. Allen, these
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ECO abnormalities detected in the core lab, I am
assune that there are pre-/post-placement ECOs. is
this a serial analysis where the ecocardiogramis
obtained only at one time, or was there sone

prot ocol that people adhered to where you had
basel i ne ECOs and then ECOs during place and ECOs
after placenent? How was that done?

DR. ALLEN: That's a very good question
It was quite | aborious to do this. Actually, our
center did not do imaging. | will let Dr.
Kouchoukos' center answer that, because his study
was actually doing epi-aortic scanning.

DR. KOUCHOUKOS: The epi-aortic scanning
was performed after the pericardi umwas opened,
before instituting cardiopul nonary bypass, and at
the conpl etion of the procedure, after renoval of
all the cannul as, admnistration of protamn ne,
anot her scan was performed in the |ongitudinal and
transverse planes for the whol e ascendi ng aorta.

DR. EDMUNDS: N ck, could you explain how
this was depl oyed? You say you didn't |eave the
filter up for 60 mnutes, and you deployed it when
you first started to mani pul ate and got the cannul a
in so you could deploy it.

DR KOUCHOUKCS: Yes. The cannul a was
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depl oyed i medi ately before renpval of the aortic
cross-clanp--in other words, after conpletion of
the proximal and di stal anastompsis and the bypass
operation or closure of the aorta or the left
mtral valve replacenent--

DR EDMUNDS: It was renpved.

DR KOUCHOUKOS: --it was renoved. And
then it was left in place generally until the
protam ne was administered. And the safety
anal yses indicate it could be left for an hour, but
it was |left on average for 20 m nutes.

DR. EDMUNDS: So you put the aortic
cross-clanp on without the filter depl oyed?

DR KOUCHOUKCS: That's correct. The
filter was deployed into the aortic cannul a
i medi atel y before renmoval of the cross-clanp.

DR. EDMUNDS: So you are not claimng that
you got all the emboli; you just got what you got.

DR KOUCHOUKCS: Well, based on the
anal yses that | presented, the mgjority of these
enboli are released at the tinme of renoval of the
cross-clanp, and that was the logic for deploying
the filter imediately before rel ease of the clanp.

DR. EDMUNDS: Well, you did the studies,
but on Dick dark's study, | thought you got a
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shower of enboli when you put the clanp on, also;
is that not correct?

DR KOUCHOUKOS: Well, | think I showed
you a slide showing that there are enboli rel eased
at various times during the course of a cardiac
surgical procedure, but that the majority of the
enboli are released at the tinme of release of the
cross-cl anp.

DR. EDMUNDS: Onh, | agree with that, yes.

DR. TRACY: kay. Are there any other
clarifying questions? W' Il have the open
conmittee discussion in a few mnutes after the FDA
presentation, but are there any other clarifying
questions?

DR. KRUCOFF: Just a plum ng question
Rel ative to, say, any other commercial cannul a that
you woul d use routinely, is this cannula different
froma flexibility or a dinmensional perspective?

M5. CHANG Let me show a picture of the
product agai n.

[Slide.]

M5. CHANG Actually, this main body is
what a standard cannul a | ooks |ike, and we have
modified it so that we have added a sideport there.
There is still only one hole, so it is actually
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1 virtually identical to existing comrercial

2 cannulas. So the big difference is the sideport.

3 DR. KRUCOFF: Okay. So my question is

4 does the presence of the sideport affect in any way
5 the portion of the cannula that actually goes

6 through the aorta relative to a comercial, in

7 ei ther dinension, or just howit feels?

8 DR ALLEN. The short answer is "No," and
9 I think Dr. Kouchoukos would concur with that.

10 DR. TRACY: kay. One nore question

11 DR DeMETS: | would like to ask what

12 about the random zation process. You didn't

13 describe it in your presentation, but your writeup,
14 as | understand it, there were sone patients who
15 did not get treated as random zed.

16 Coul d you wal k ne through that process so
17 I can understand exactly what happened and what you
18 did about it?

19 DR. ALLEN: The specific details--the

20 pati ent was obviously net inclusion and excl usion
21 criteria. The one exclusion criterion that

22 couldn't be deternmined until you actually got in
23 the operating room was whet her his ascending aorta
24  was of an appropriate size. So the patient had a
25 stronotony [phonetic], and then you measured the
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ascendi ng aorta approximately 1.5 centinmeters bel ow
the nonminid [phonetic] artery, which is about where
the filter would be deployed, and if it fell into
an appropriate range, then a randomi zati on card was
opened, and the patient then was either random zed
to have a standard J-tip cannula or a nmodified
J-tip cannul a inserted.

There were nine patients who, when the
card was opened early on in the study, the way the
card read at the top was "The EMBOL- X Study," and
actually, the very first patient that | random zed,
our coordinators read the patient was in the
EMBOL- X study, and they assuned he was a filter
pati ent when indeed, you had to read the |ine bel ow
it, which said whether he was a control or a filter
patient.

Those happened very early on in the study,
and once they were educated about it, they ceased
to happen. And in fact, in three of those nine, we
actual |y caught the m stake before we actually put
one device or the other in.

Does that clarify that for you?

DR DeMETS: That clarifies the first
part. The second part is given that that happened,
whi ch | now understand how it happened, in which
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1 group were the patients left?

2 DR ALLEN: Intent to treat.

3 DR. DeMETS: So they were left in the

4 group that they should have been randoni zed to0?

5 DR. ALLEN: Correct. And they represent a
6 very small proportion of the nunber of patients

7 that we put in the study, but we did an intent to

8 treat anal ysis.

9 DR. DeMETS: Thank you

10 DR. TRACY: Dr. Ferguson?

11 DR. FERGUSON: | mi ssed one point about
12 the cannula. | thought fromny reading that you

13 used the cannula with the sideport even in the
14 control group. That is not the case?

15 DR ALLEN: No. The standard cannula is
16 the cannula that | trained with in Chicago, which

17 is just a standard J-tip cannula. So essentially,
18 if you take the--

19 DR FERGUSON: Is that a cannul a

20 manuf actured by this conpany?

21 DR. ALLEN: No. That's a standard J-tip
22 cannul a.

23 DR. FERGUSON: Did everybody use--

24 DR. ALLEN: Everybody.

25 DR. FERGUSON: --were they instructed to
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use that sane cannul a?

DR. ALLEN: Yes. Everybody used the sane
cannula. So all control patients, regardl ess of
what your standard cannul a was at your site, you
had to use the same standardi zed cannul a.

DR. FERGUSON: And | would ask again, if I
may, when the standard cannula and then this
cannula are affixed to the aorta, the aortic size
and so forth at that point of entry into the aorta
are both the same size?

DR. ALLEN: It is identical. The only
part that is inside the ascending aorta is right
t here.

DR FERGUSON: | understand that, but |
just want to be sure that the inpact of the sidebar
does not enlarge that--

DR ALLEN: No, sir, it doesn't. That's a
great question, but no, sir, it doesn't.

DR TRACY: M. Morrton?

MR. MORTON: Madam Chair, does the sponsor
have an exanpl e available, and would you mind if
the panel could see it?

DR TRACY: No. Are we allowed to do
t hat ?

DR ZUCKERVAN:. Yes. W can take a | ook
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at an exanpl e.

DR. TRACY: kay. Do you have that
avai | abl e?

DR. ALLEN: [Handing.] I'Il give it to
the cardi ac surgeons first.

[ Laught er.]

DR. EDMUNDS: Can | ask a question? 1Is
there any connection between the flow path fromthe
punp and the depl oynment path of this filter?

DR. ALLEN: If I'm understandi ng you--

DR EDMUNDS: In other words, this sort of
filter deploynent apparatus is just riding shotgun
on the cannula. There is really no hol e between
t he two.

DR ALLEN: Yes.

DR. EDMUNDS: You vent the air out by
bl ood coming around the wire that is around the
filter.

DR. ALLEN: Actually, that's a great
question, and it involves a safety issue with how
the air is vented.

The filter--1 don't knowif we actually
have a filter to show you--there is a plug, nuch
like is on the standard cannula, which allows air
to be vented. So when you put the filter in, you
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see the white plug turn red, indicating that bl ood
has come up and evacuated in the air. And
obviously, if you don't see that, you need to
change filters or do something differently.

DR. MARLER: | had a question on page 68,
Tables 7-18 and 7-19--and |'msure there is an
expl anation, but | just didn't understand why there
were adverse events, NIH Stroke Scal e greater than
4, 13 in the control group, with 644 patients--

DR. TRACY: | think this may actually be
nmore appropriate for the open comm ttee discussion
Unl ess there are some very brief clarification
questions, I'd like to stop at this point for a
br eak.

DR. EDMUNDS: Where does the damm thing
cone out? Does it cone out this hole or some other
hol e?

[Dr. Allen handing sanple to Dr. Edrunds. ]

DR. EDMUNDS: Wy don't you show
everybody, because | can't be the only one
conf used.

DR. ALLEN: The cannula is inserted as you
woul d any ot her cannul a; the cannulation is no
different. Once the cannula is inserted, patients
are put on cardi opul monary bypass, everything is
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done--you mani pul ate the heart, you do your
proxi mal s, you do your distals, and so forth. Just
before you rel ease the cross-cl anp, you take out
this plug, and you insert the filter, and the
filter goes in like this.

The air venting that you alluded to, for
those of you--and | will pass this around--there is
a white henostatic punp that allows fluid to vent
out and push the air out just |ike our cannulas do
today. Once you confirmthat it is vented
appropriately, the device is deployed, just |ike
t hi s.

DR. EDMUNDS: Wiy don't you pass that
around?

DR. ALLEN: And then the cross-clanp is
rel eased.

DR. TRACY: While that thing is making its
way around--Dr. Aziz?

DR. AZIZ: So during the time that you
take the stop off to put the actual filter in,
could air get in, or is there a one-way val ve that
is--

DR. ALLEN: No. It's one-way. It is a
one-way val ve

DR. TRACY: Gkay. | think at this point,
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while that is working its way around, we'll take a
15-m nute break and resune at approxi mately 20 of
11.

DR. ALLEN: Thank you.

[ Break. ]

DR TRACY: 1'd like to reconvene the
meeting at this point and ask the FDA to begin
their presentation.

FDA Presentati on
M5. VENTZ: Good norning. My name is

Catherine Wentz, and 1'I| be opening up the FDA
presentation for the EMBOL- X aortic filter.

This will be done in four parts. | wll
do an introduction. Dr. Julie Swain will follow up
with her clinical sumary. Dr. Gerry Gray wll
then do his statistical summary, and | will then
close with the questions to the panel.

[Slide.]

I"lIl start with a brief description.
EMBOL- X gave you a better one than | can, but this
is just a short reiteration.

The EMBOL-X aortic filter is used in
conjunction with the EMBOL- X aortic cannul a which
was cl eared this past Septenmber and is "intended to
contain and renove particulate enboli fromthe
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ascendi ng aorta during and follow ng cross-clanp
renoval and as the heart resunes ejection.”

The heparin-coated filter has a pore size
of 120 microns and is nounted on a nitinol frane.
The filter is inserted into the ascending aorta via
a sideport on the EMBOL- X cannula. The flexible
wire filter frame expands upon insertion into the
vessel and is available in five sizes. The filter
is then retracted back through the same sideport at
the end of the procedure.

[Slide.]

In the next three slides, | would just
like to reiterate briefly sone regul atory
information that |I think you all received in your
training this norning.

I would also like to reiterate that this
is just for your information and should not enter
into the discussion of the EMBOL-X study. It will
be FDA's responsibility to take the recomendati ons
made today at the panel neeting to make a fina
decision within the 510(k) realm

So just to reiterate sone definitions, the
510(k) requires a manufacturer to denonstrate
substantial equivalence or SE to a |egally narketed
predi cat e devi ce.
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To further define substantial equival ence,
substanti al equival ence basically nmeans that the
two devices have the sanme intended use, sinilar
technology, and if the technology is not sinilar,
there are means by which to denmonstrate that the
new t echnol ogy does not affect equival ent
performance or the risk profile.

[Slide.]
A PMA is defined as a process where the
FDA evaluates Cass |1l nedical devices. dass |l

devices are usually those that support or sustain
human life, are of substantial inmportance in
preventing inpairnment of human heal th or which
present a potential unreasonable risk of illness or
injury.

[Slide.]

Now, to put this subm ssion into that
context, the EMBOL-X aortic filter originally
underwent a clinical study to denonstrate the
safety and effectiveness of the device in support
of a PMA application

However, in June of 2001, the PercuSurge
device, which is also an enbolic protection device,
was cl eared through the 510(k) regul atory pat hway
openi ng the doors for the EMBOL- X aortic filter to
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be reviewed under the 510(k) regul ati ons.

The PercuSurge device, which has a simlar
i ntended use to EMBOL- X, in conjunction with
cardi opul nonary bypass arterial line blood filters,
whi ch has simlar technology to the EMBOL- X devi ce,
will be used as a conbination predicate for the
EMBCL- X device in the determ nation of substantia
equi val ence under the 510(k) regul ations.

[Slide.]

To go over a little bit of the history of
how t he endpoints for this study were devel oped, at
t he begi nning, the sponsor wanted a nonclinica
ef fecti veness endpoint--that is, to capture
debris--and an equival ence safety study. The FDA
consi stently expressed concerns regarding the
interpretability of the proposed endpoints.

FDA, however, agreed to the proposed
ef fecti veness endpoi nt assumi ng that the safety
endpoi nt, which included sone neurol ogi ¢ out cones
and ot her enbolic-related events, would capture the
clinical effectiveness of the device; and that the
device | abeling would be restricted to only the
facts fromthe study. No clinical inplications
could be nade fromthe capture of debris since none
was eval uat ed
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[Slide.]

And briefly, just one slide of
engi neering--that is nmy background; | performed the
engi neering revi ew of the subm ssion

Overall, on the bench studies, there were

some design concerns and/or test method concerns
that remain that may be related to the endothelia
injuries observed with this device. These concerns
are presently bei ng addressed.

Both the biocompatibility and
sterilization, packaging, and shelf-life had no
further questions; they were all fine.

I think this is the point where | turn it
over to Julie for her clinical review.

DR. SWAIN: Thank you for the opportunity
to present.

Let ne make a conment first, that | am at
somewhat of a di sadvantage in that we traditionally
exchange presentations with the sponsors before the
talk so we can nold our presentations, and we
provi ded our slides to the sponsor, and the sponsor
chose not to provide theirs, so |I think that some
of the comments that | will nmake are a little bit
of f-the-cuff in response to sone of the
presentations that | had no know edge that these
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items were going to be presented.

[Slide.]

The clinical review was done by both Wl f
Sapirstein and nyself, and we are both
cardiothoracic surgeons. | ama consultant to the
FDA.

[Slide.]

The study design, as you have seen, was
random zed, which is inportant in | think one of
the discussions that we will have about the
neuropsych--it is a random zed, multicenter tria
and one of the largest trials done--control arm
patients without filter; and an interimdata
anal ysis was planned at 50 percent of the patients.

[Slide.]

In the study plan, it was said that "If
the hypothesis tests perforned at the interimare
statistically significant, indicating enbol
capture and equi val ent safety, the study will be
term nated. "

However, the study was continued with the
attenpt to show safety superiority, and that is
sone of the data that we will discuss.

[Slide.]

I nclusi on/ exclusion criteria are patients

file:///C|/Daily/1023circ.txt (101 of 268) [11/20/02 1:21:14 PM]

101



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

with elective operations; isolated coronary bypass
or valve; greater than age 60; and there were a
total of 24 exclusion criteria. One was
neur ol ogi cal deficit; one was a history of nmjor
stroke as defined by the clinical history of a
fixed, focal neurological deficit attributable to
stroke; redo operations; and renal failure on

di al ysi s.

[Slide.]

Neur ol ogi cal eval uation was essentially
gross neurol ogic testing--history, physical exam
NI H stroke score; and no neuropsychol ogi ca
testing. And | have to say that | disagree with
some of the conmrents made. Dr. Kuntz was talking
about reviewing this 3 years. | have spent
probably a quarter of a century as ny nmjor
interest in the neurol ogical effects on cardiac
surgery, and the consensus conference, the Key West
Conference in 1995, published in the Annals of
Thoraci ¢ Surgery when Dr. Ferguson was the editor,
and then the updates published when Dr. Edmunds is
now the editor, listed the problens and the
suggestions of the tests that could be done. And
the comment was nade that cardi ac surgeons now
still don't agree.
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There was a very nice conference about 5
mont hs ago, sponsored by the NIH where the | eaders
inthe field were invited to discuss this problem
| attended the conference, and we essentially had
subgroups, and the subgroup that | was in was a
neur opsych group--1 don't believe anyone else in
this roomthat | recognize was at that conference
in that particular area--and | disagree that there
were no neuropsychol ogi cal tests 3 years ago and
that there is none now.

And again, this is a random zed study, so
we know that a |lot of things cause changes after
cardiac surgery or knee operations or whatever--but
that's the beauty of a random zed study, that one
can then | ook at the changes.

And when you | ook at a device that perhaps
you have difficulty showi ng efficacy, it may be
that it is not efficacious or that you didn't
measure the nost sensitive nmeasures. And that may
be relevant to the discussion here.

[Slide.]

VWhat are the endpoints? Efficacy is that
greater than 75 percent of the filters would
capture at |east one particle. And there was a
composite primary safety endpoint composi ng severa
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items, essentially saying that it wouldn't be worse
than normal cardiac surgery, nore than 5 percent
Wor se.

One of the secondary safeties was aortic
injury, which was not really part of the conposite
safety primary endpoint.

[Slide.]
On patient demographics, there are really
no statistical differences in the baseline. 1t was

a well-randoni zed study. The treatnent group was
73 percent male, 91 percent Caucasi an, an average
age of 71, and 84 percent of patients had an
i sol ated coronary bypass operati on.

[Slide.]

The conposite safety endpoint conprised
the itenms that are seen here. Renal were an
el evation of creatinine, and then, a new dialysis
requi renent. Neurol ogi cal divided into stroke,
Tl As, nonnetabolics. Cardiac is Qwave M and
non- Q wave M.

[Slide.]
We | ooked at the nunber of particles
trapped, and the average was, | believe, 5.6 nean

particles per filter. The problemis--a
denoni nat or has been nentioned by the panel
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menber s--you don't know how many particles are
|'i berated--there was no middl e cerebral doppler or
carotid measurements made, and that probably
woul dn't help a lot.

We al so know that particulate matter and
gaseous enboli are the two nain causes of
neur ol ogi cal dysfunction. This does nothing to
gaseous; we are tal king about particulate, as Dr.
Kouchoukos sai d.

[Slide.]

When you | ook at the maxi mum numnber
trapped in sone filters, it was 25 in the regul ar
study and 38 in the roll-in patients, so maybe that
gi ves you an idea of what the denom nator is,
because you woul d I ove to know t he percentage of
particles trapped, but you really can't know that
informati on. That may al so have an influence on
the efficacy of this device or the clinica

utility.

[Slide.]

| picked out just selected events--in
neur ol ogi cal, | picked out stroke; in rena
failure, | picked out dialysis; in Ms, | picked

out Qwave Ms. And | think as the conment was nade
yesterday by Dr. Kuntz, you like to see a trend of
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everything in the same direction, and you really
don't see a lot of trends here in these events.

Now, the comrent was made by two of the
three speakers, and certainly not Dr. Kouchoukos,
that M is irrelevant here. Well, it is highly
relevant--it is actually the first adverse event
that | would think of.

When you have that--1 don't know where
that device is--but the filter is between the
outfl ow cannula and the aortic cross-clanp. Wll,
we all know that you get retrograde flow in the
aorta. You get it in nmany instances; that's how we
close aortic valves and get aortic
i nsufficiency--but in cardiac surgery, when you
take an aortic cross-clanp off, you' ve got an
essentially normally pressured aorta, or we drop
the pressure transiently, and you' ve got very often
a sucked-on aorta that has collapsed with very
m ni mal pressure, so you always get retrograde
flow.

So | would | ook at myocardial infarction
as a physiol ogi st as being one of the nore
interesting adverse events in this. And then, the
first branch of the aorta is the coronary artery,
the second branch is the neuro-feeding vessels. So
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107
those are the areas that | tend to be npst
concerned w th.

[Slide.]
W | ooked at--1 use the term
"mani pul ati on-related aortic injury." It is used

inthe literature, and in fact it is used in the
literature quoted by the sponsor. So when you | ook
at mani pul ation-related aortic injury, we can see
that there are changes, and we really don't know
what this means, as the sponsor pointed out.

In this acute study, the patients were
foll owed an average--a nmedi an foll owp was 7.0
days--it was during their hospitalization--and what
that inplies to whether you find an injury.

This occurred in 9.2 percent of the filter
patients--42--in the regular study. Three of the
filter patients, as has been said, required aortic
repair. | know that the dissection ones that the
control group had were the only ones placed up
there in the table. However, three of the
patients, the surgeons did choose to do an aortic
repair, which is a fairly major procedure to add
onto an isol ated coronary bypass. Whether that was
a correct decision or not, it is the data.

[Slide.]
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The study protocol showed 30-day foll owp
or hospital discharge, whichever occurred first; so
the median was 7.0 days to study these patients.

And then there is the post hoc study that
was a tel ephone followp that followed up 43 of the
49 aortic injury patients and 18 of them were
followed for greater than one year by tel ephone
fol | owup.

So | think it was a good effort by the
sponsor to see if you could find in this type of
study whet her there were adverse events, and again,
none was found. Also, there was no apparent
training effect in that you didn't get nore of
these at the beginning. They were pretty evenly
di stributed throughout the study.

And again, they were not associated with
the adverse events that were neasured in this
st udy.

[Slide.]

When we | ooked at the post hoc data
anal ysis--1 was not present at the FDA when this
was di scussed, but | don't think that the exact
type of analysis was specified--in fact, | know it
wasn't. The problem of a post hoc data analysis is
that they are not planned actively in the
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i nvestigational plan, so the statistical treatnent
that Dr. Gay will talk about is somewhat difficult
inthat a .05 P value is probably not the P val ue
that would be interesting for you. And nomnal P
val ues do not account for nmultiplicity; you can do
mul tiple anal yses and find sonmething that has a P
value. And there is really no way to know how nuch
adj ust nent shoul d be applied when judging the
significance of this.

[Slide.]

We | ooked at Higgins score, and Hi ggins
score was chosen because it is generally used at
one institution; it is a lot |ess used than sone of
the nore common, SDS dat abase or New York Heart,
and al though those two don't | ook at adverse events
so nmuch, they really do tell you how sick a patient
you have, because it is an estimation of nortality.

I have spent 24 years with the STS
dat abase, and |I think that that is probably an
interesting way to | ook at the data, and we don't
have the results of that anal ysis.

However, when we | ook at the Higgins score
greater than 5, again you can see that when you
| ook at death, slightly favored in the filter
group, and stroke, slightly favored in the contro
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group, there is really no consistent trend in these
dat a.

[Slide.]

So in summary, the filter trapped at |east
one particle in 97 percent of the cases. The
composite safety endpoints were really not
different between the two, as the hypothesis was.
The individual safety events, there were no
significant differences; and the only difference
was in the manipul ation-related aortic injury.

[Slide.]

Conclusions: The filter traps particles;
a correlation with clinical inprovenent was not
shown; there were additional concerns raised by the
occurrence of aortic injuries.

Thank you.

DR. CGRAY: Good norning. M nane is Gerry
Gay, and | was the statistical reviewer for this
submi ssi on.

[Slide.]
I amgoing to just address a few issues.
First, | amgoing to talk a little bit about

judging the results of the trial, because | think
that's really the crux of any kind of disagreenent
we m ght have with this trial
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Next, I'mgoing to talk a bit about
particul ate capture as a surrogate endpoint; and
finally, I will finish up with the subgroup
anal yses and the Higgins risk scores.
[Slide.]

The first issue is how are we going to
judge the results of the trial, and of course, the
bottomline is always the tradeoff between a
probabl e benefit and a potential risk. | would say
that both of those things are kind of hazy in this
case.

And the other thing you have to think
about is what the appropriate set of endpoints to
be using, and what is the appropriate
control / compar at or group.

[Slide.]

So, really, in this case, there are three
mai n ways that you mght judge the results. The
first one being the nost conpelling is that the
results are judged internally to the study, with
clinical outcones conpared to a control group in a
random zed trial, and at that level, you can really
make pretty sound causal inferences.

The next |evel mght be to judge the
results in comparison to other simlar devices
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and/ or studies that you m ght have.

And the third way that you m ght think
about it is judging the results narrowy, based
purely on proposed cl ains, thinking of the device
as a "tool," in effect, and conparing that to sone
predefined criteria you might have for
effectiveness of that tool. And in this scenario,
really, there is no denonstration of clinica
ef fecti veness.

[Slide.]

So, internally, using the adverse event
composite as the endpoint, again, we had 1,289
pati ents random zed to the EMBOL- X versus control
the out come being the major composite adverse event
rate. W had 17.1 percent of events in the EMBOL- X
arm and 18.9 percent in the control

The first statistical test is for
noninferiority, and that was with an equi val ence
delta of 5 percent. So in other words, we are
testing whether the EMBOL-X is no nore than 5
percent worse than the control. And that is
strongly rejected, so that certainly we can say
that the EMBOL- X device is equivalent to the
control if you measure that as 5 percent.

And contrary to what | heard in the

file:///C|/Daily/1023circ.txt (112 of 268) [11/20/02 1:21:14 PM]



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

113
sponsor's presentation, there as an amendnent to
the IDE that specified that we woul d do anot her
test for superiority for this adverse event
composite, and you can do that w thout any worries
about al pha penalty, but that test is not at all
significant; the P value is 0.38.

So the bottomline is, as you have
probably already come to a simlar conclusion, for
the adverse event rates, the devices are equival ent
but not superior in terns of this endpoint.

[Slide.]

Internally to the study, using the
endpoi nt of particulate capture, the outconme is the
proportion of the filters that capture at |east one
particle. And for this endpoint, there is no way
to judge internally, because there was no
compari son group that we had.

[Slide.]

For the other safety endpoint, to ne, it
| ooks like the results for safety are actually
remarkably simlar. O all the types of serious
adverse events, all 32 that we saw that the sponsor
presented in one of their tables, there was none
that came even close to being significant in either
di rection.
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So for all the other safety endpoints,
there is no evidence of any difference between the
device armand the control arm

And finally, there was a secondary
endpoi nt, as has been di scussed, on aortic
endot helial injury that was significantly higher in
the EMBOL- X arm but again, there is no detectable
effect or outcome fromthose aortic injuries on any
clinical adverse events. For short-term followp,
there were 42 random zed patients.

[Slide.]

You night think you could compare the
results of this study to some other device or a
simlar device. The predicate for the EMBOL- X
device is the PercuSurge ball oon aspiration
catheter for SVG patients conmbined with the meshes
inthe CPB arterial filters.

Unfortunately, though, the two devices are
really fairly different in ternms of their mechani sm
action, and they are fairly different in ternms of
the patient popul ations that were studied.

So really, frommy point of view, this is
sort of a dead end; you can't really make a
comparison with this device

[Slide.]
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Finally, based on the proposed clains, the
eval uation of the device as a tool, the claimsays
"to contain and renove particulate enboli," and
certainly the device is successful in that regard
because it was successfully depl oyed in about 96
percent of the patients, and dependi ng on the
denoni nator that you use--either the number of
filters or the number of patients--it captured one
or nore particle in either 97 or 92.5 percent of
the tine.

So that easily neets the predefined
criteria of particulate capture in 75 percent of
the filtered patients.

[Slide.]

So to summari ze, the internal evidence is
for equivalent safety, and there is no evidence of
any effect on adverse event rates.

Externally, it is very difficult to nake
any conparison, and as a tool, the device certainly
captures particulate material, and fromthe
sponsor's sunmary slide, they said "Clinica

ef ficacy can be reasonably extrapolated.” So if
you choose that route, you may get extrapol ation.
[Slide.]

Let me just talk alittle bit about
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particul ar capture as a surrogate, because one way
you mght justify the particulate capture is to
think it is a surrogate for some clinically

meani ngf ul endpoint. And the question here in
bull et nunber two--is particul ate capture, however
you measure that, a valid surrogate for clinica
adverse events?

Really, to be a valid surrogate, the
endpoi nt has to be sonmehow correlated with the
out come of interest, and sonehow it has to capture
the effect of the treatnment on that outcone.

[Slide.]

So just going down that path a little bit,
here is a two-by-two table that shows whether or
not particles were captured and then whether or not
a conposite event was observed. And as you can
see, the correlation coefficient is quite snal
there. There is really no obvious correlation that
I can see between particul ate capture and whet her
or not there was a conposite event.

It is the same if you do number of
particles captured, whether it captured any
particle or not, or if you neasured the tota
surface area of particles captured

[Slide.]
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Looking at that a little further, this is
called an Q Q [phonetic] plot, and it plots the
quantiles of two distributions.

Here, on the X axis is the nunber of
particles captured in patients who had no conposite
event, and the Y axis shows the nunber of particles
captured in patients who did have a conposite
event. And if the two distributions are the sane,
we woul d expect that to be a straight 45-degree
lines, and indeed, it is alnost entirely a straight
45-degree line. So there is no real evidence that
there is any difference, except potentially out in
the fair tail there, where you have nore than 12 or
15 particles captured.countries

[Slide.]
Sol did alittle bit of--well, actually,
first of all, here is the same kind of plot that is

using particle area instead of nunber of particles,
and it | ooks the sane, visually.

The only thing that woul d make you think
there nmight be a relationship would e what is going
on in the extreme tails here, where you have nore
than 10, 12, 15 particles captured. So | did a
little bit of data-dredging of my own to try to
figure out if there was anything going on out
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there, and that represents about 46 patients, |
think it was, out of the 1,200 in the trial. It is
relatively | ow nunbers, and froma statistical

poi nt of view, you can't really draw any

concl usi ons from those.

[Slide.]

So in regard to particulate capture as a
surrogate, it really doesn't neet the condition
that it is correlated with the outcone of interest.

And sinilar results hold if you use other
endpoi nts, or other kinds of adverse events not
included in the composite.

It is possible, of course, as R ck Kuntz
poi nted out, that there could be effects that are
so subtle that they were not nmeasured in this
trial, and therefore, we have no way of know ng
whet her there is any effect on them

[Slide.]

The third and final topic is just covering
the basis on the subgroup anal yses. The sponsor
acknow edged this, that on Table 6 of their panel
package, they have 36 different subgroup anal yses
that they perforned, and certainly, when you | ook
at themthrough the statistical viewpoint, the P
val ues are small, but given the nunber of subgroups
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that we have gone through, that really is not
surprising at all.

[Slide.]

And finally, for the preoperative Hi ggins
risk score, really, that is in a sense another
subgroup anal ysi s, because we have used the Hi ggins
risk--we tried several cuts on the Higgins risk
score and found one where the P value was slightly
less than .05. But in order to make any strong
10 statistical conclusion fromthat, we would need to
11 know how smal | the P value has to be to be
12 significant, and .047 really isn't it if you do any
13 reasonabl e adjustnent for multiplicity.

14 [Slide.]

15 So to summari ze the | ast subject, the

16 subgroup anal yses really don't provide any evi dence
17 of superiority in terms of adverse event rates.

18 And again, | heard this pretty clearly fromthe

19 sponsor's presentation as well.

O©CoOoO~NOOOTA~,WNPE

20 That concl udes my presentation
21 M5. VENTZ: Thanks very mnuch
22 At this point, | just want to reviewthe

23 Questions to the Panel, and | believe there are
24 Si X.
25 Question 1. The primary safety endpoint
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for this study was a conposite of seven clinica
adverse events including death, neurol ogic deficit
m |l d and severe, renal insufficiency, perioperative
myocardi al infarction, gastrointestina
complications, and |inmb-threatening periphera
enbol i sm evaluated at hospital discharge or 30
days, whi chever was shorter. The median followp
time was seven days.

Sone facts fromthe study are: The
observed overall conposite event rates were 17.1
percent in the EMBOL- X arm and 18.9 percent in the
control

The conposite event rate for the EMBOL- X
arm was shown to be equival ent--not nmore than 5
percent higher--than the control

Al so as specified in the protocol, a
separate test for a | ower event rate in the EMBOL- X
armwas not statistically significant.

The EMBOL- X arm denonstrated a
significantly higher incidence of aortic
endot helial injury--9.2 percent versus 2.0 percent.
Al t hough these patients did not appear to have any
short-termclinical sequelae resulting fromthe
injuries, the long-termeffects are unknown.

And the final question being: Do these

file:///C|/Daily/1023circ.txt (120 of 268) [11/20/02 1:21:15 PM]

120



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

121
data support the safety of the EMBOL-X intra-aortic
filter?

Question 2. The primary effectiveness
endpoint in this trial was to denonstrate that 75
percent of the devices would capture at |east one
particle during elective CABG or single-valve
procedures. This was denonstrated in the study.

There was no dempnstrated reduction in any
category of clinical adverse event in this
wel | -controlled 1,289-patient trial. Please
address the foll owi ng concerns:

1) Can this method of enbolic entrapnent,
fromthis study or el sewhere, be extrapolated to
clinical efficacy?

2) Do these data support the effectiveness
of the EMBOL-X intra-aortic filter?

Question 3. Do the study data support an
appropriate risk/benefit profile?

Question 4. One aspect of the 510(k)
review of a new product is the review of its
| abeling. The | abeling nust indicate which
patients are appropriate for treatment, identify
potential adverse events with the use of the
devi ce, and expl ain how t he product shoul d be used
to maxinmze benefits and m nim ze adverse effects
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Pl ease address the foll owi ng questions
regardi ng product | abeling:

1) Do the Indications for Use adequately
define the patient popul ation studi ed? For
exanpl e, should the patient popul ation receiving
this device be linmted to the sane patient
popul ation utilized in the study--for exanple,
nonenergent, patients over age 60, and first-time
i sol ated val ve or CABG patients.

2) Are there any other restrictions that
shoul d be placed on the patient popul ation
receiving this device?

3) Based on the clinical experience,
shoul d there be additional Contraindications,
War ni ngs, and Precautions for the use of the
EMBCL- X intra-aortic filter?

4) Should the | abeling include specific
study information such as: no reduction of
clinical events were noted in a 1, 289-patient
clinical study; and the EMBOL- X device appears to
increase the rate of endothelial injury?

5) What should the | abeling include
regardi ng the use of ultrasound both before--for
assessnent of the aorta--and after--monitoring of
injury--the use of the device?
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Question 5. Please provide any ot her
recomendat i ons or comrents regarding the | abeling
of this device.

Question 6. If the data provided are not
adequate to support safety and/or effectiveness,
what additional data, analyses, or study would you
require?

Thank you.

Questions and Answers

DR. TRACY: Does that conplete the FDA
presentati on?

M5. VENTZ: Yes.

DR. TRACY: Does the panel have any
questions for the FDA before we nove on?

DR. LASKEY: | have one question to the
engi neer. Mybe it is trivial, nmaybe not.

Nitinol and its thermal properties--there
is anitinol frame here. Patients are generally
cool ed when they are put on bypass, hearts are
cool ed, and so on and so forth. 1Is there anything
happeni ng with the--should we be concerned about
any change in function or configuration of the
frame here?

M5. VENTZ: That is a very good questi on,
and actually, that was brought up in a few of the
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stent studies a few years ago, when you pl ace
stents that have nitinol in them because patients
are cool ed down as well. And | believe fromthat,
I did not reviewthat froma materi al

st andpoi nt--our OST scientists did--but that was

| ooked at, and the temperature that the patients
are cool ed down to does not affect the nitinol

DR TRACY: Dr. Marler?

DR MARLER In Dr. Swain's discussion of
the myocardial infarction data, | may not have been
able to see the conplete slide, but | didn't have
the inpression of the sane difference between the
groups and the incidence of M, and | was wondering
where that information cane from

DR. SWAIN: | think in your pack, you can
tal k about total Ms or Q wave versus non- Q wave
Ms. So that is the difference. | believe the

sponsor's presentation was total Ms, and ny
presentation was to pick out Q wave Ms and stroke
versus the | esser injury.

Do you want that slide back up? | mght
be able to do that.

DR. MARLER: | might be | ooking at the
wong table; I amlooking on page 35, Table 62
[Slide.]
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DR. MARLER: Ckay. It was a probl em of
not being able to read the slide, because
couldn't read the X axis. So it is clear now. |I'm
sorry.

DR TRACY: Dr. Krucoff?

DR. EDMUNDS: Julie, when they did these
epi -aortic ecograns, did they ook at the area of
the cross-clanp with the core | aboratory | ook,
where they were able to see things that nobody el se
coul d see?

DR. TRACY: Can we ask that during the
open committee di scussion, please? W haven't

quite gotten there yet. | just don't want to mx
the FDA with the sponsor.
DR. EDMUNDS: | just asked Dr. Swain. |

don't know why- -

DR TRACY: If she doesn't know the
answer, then, let's just hold the question.

DR SWAIN: Yes, it was |ooked at. And
the injuries are not seen by the surgeon--1 didn't
| ook at my screens very much when | was busy
closing up and getting up punps. It was identified

at the institution, | guess.
DR TRACY: Dr. Krucoff?
DR. KRUCOFF: | have a question for Dr.
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G ay.

Gerry, in your particles analysis--I
probably just didn't connect when it started--but
to ne sonehow, the elimnation of particles by the
filter would ostensibly be associated with a
reduction in clinical events; if you got them out
with the filter, presumably, you are saving the
patient that aval anche effect.

And somehow as | | ooked at these--is that
where the divergence in total nunber of particles
captured--well, I'm confused.

DR. CGRAY: Let's go back to Slide 2.

DR KRUCOFF: Yes, because that's where it
started.

[Slide.]

DR. KRUCOFF: So is your expectation--is
what you are testing here that if you get nore
particles out with the filter, you are nore likely
to have a conposite event?

DR. CGRAY: W have a problemhere with the
endpoi nt, because we all would like to see the
clinical endpoint, and what we have is the
particul ate capture. M line of reasoning here was
let's see if sonehow we can justify using
particul ate capture as a surrogate for sone
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clinical outcone that we are interested in, in this
case being the conposite adverse events.

So | amtrying to see if there is sone
correl ati on between whether or not particles were
captured in a patient and did that patient have an
adverse event or not.

DR. KRUCOFF: Okay, but the assunption
here is what | amtrying to get at, Gary--

DR. CGRAY: | guess the assunption is that
if removing particles does anything, we would
expect that where the particles were removed, we
woul d be reducing the conposite adverse event rate.
That is my assunption

DR. KRUCOFF: Well, | would suggest that
the assunption is if particles are a surrogate for
bad thi ngs happening, that that is what happens in
a control population--if you have 1,000 patients
with no protection, some of themare going to have
very few particles, and they woul d have fewer
events; others are going to have showers of
particles or big particles, and those would have
clinical events.

The trouble is that as you start renoving
particles, if you capture very few particles, those
may be patients who have very few particles, and if
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you capture a lot of particles, those m ght be
pati ents who woul d be high risk whomyou are
protecting.

I just don't see how this would even begin
to test that, because the assunption is that
somehow particles renmoved would correlate with
badness in the sane patient popul ation, and--

DR. CGRAY: | agree that--we wi sh we knew
the denom nator here, right; we wish we knew for
any patient how many particles really there were
present, and then we woul d have some idea of the
ef fecti veness of renoving those particles, so we
could say that sonehow, the ampunt of particles
rel eased in that patient is sone indication of
their potential risk for an adverse event, and then
we could try to figure out, okay, if we renove a
certain proportion of themor if this device can
renove sonme proportion of them what effect would
that have on the outcome. That's what | w sh we
knew. But we don't know that. We don't really know
at all--and you are right, we don't know for any
patient--if the device captured one particle, that
could be the only one that was rel eased, or it
could be one out of thousands. There is no way to
tell that with the data that we have
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So | admit | was on a bit of a stretch
here to try to figure out is there any way to take
the data that we do have, which is purely the
nunber of particles captured, and relate that to
whet her or not there was an adverse event. That's
why | went on to the next slide, which was just
t hat .

VWhat is mssing here is--you are
right--what we really would I ove to know is the
underlying information for each patient as to how
many particles were actually rel eased and how nuch
risk was that patient exposed to. But we have
nothing to tell us that as far as | know.

DR. KRUCOFF: kay. Can | ask
you- - because when | actually wal ked through these
slides, what | ended up sitting here thinking,
which | took as different fromwhat you were
suggesting, is that although | agree it is a
stretch, this m ght be taking as an inmputation that
you can take patients who are at rmuch higher risk,
i.e., the higher -particle group, and pull them
down to a line of identify with patients who are at
much lower risk, i.e., patients who have fewer
particles, in a popul ati on where you are not
all owing these particles into the systemnic
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circulation--you are renovi ng them

I's that wrong?

DR. GRAY: | can't say whether that is
wong or right, because if | understand correctly,
what you are thinking is that sonehow this nesh
puts a limt on the amount of particles that are
rel eased, that actually escape through into the
circulation, and therefore, that woul d be nothing
but a good thing.

Is that a correct interpretation of what
you sai d?

DR KRUCOFF: But that woul d be one
notion, | think, of the whole generation of dista
protection devices, that basically, the nore you
get out with the device represents sone sort of
surrogate incremental protection afforded the
patient.

DR. CGRAY: Yes. And that sort of gets
back to my first set of ways of judging the results
of the trial. And you can infer in your own m nd
that renoving particles is undoubtedly a good thing
and that the device only needs to be shown
effective as a tool that renoves particles, and
that's all they care about, therefore, |'m happy
Wit h.
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On the other hand, we have the internal to
the study conparison between the treatnment and the
control group, where it was renmarkably uniform
remarkable simlarity in the adverse event rates
across the board.

So how do we meke that judgment--that's
why | started out with that, because | think that
is really the whole crux of the--

DR. TRACY: The less kind interpretation,
Mtch, would be that it doesn't matter if you
renove particles--the risk is the same--

DR KRUCOFF: Yes.

DR. CGRAY: That's right.

DR KRUCOFF: Under st ood.

DR. TRACY: Gkay. Can | ask Dr. Wentz to
clarify--you nmentioned that bench study, sone
desi gn concerns and/or test method concerns
remai ned that may be related to the endotheli al
injuries. Could you expand on that just a little
bit?

M5. VWENTZ: First of all, it is not
"Doctor" but thank you.

When this submission first cane in, we
| ooked at the test nethods and the results and
procedures and all that, and everything | ooked
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okay, and we let the study go on. It wasn't unti
we started focusing on these endothelial injuries
that we backtracked and said, okay, what could sone
of the possibilities be for these injuries.

Dr. Sapirstein and myself re-reviewed al
of those test nethods and found that there were a
nunber of themthat could possibly be related to
those endothelial injuries. So we just sent those
questions to the conpany in the formof a 510(k)
Additional Information Letter--and did that come
back al ready--no--they are still formulating the
answers to those.

Does that answer your question?

DR. TRACY: | guess so. |'mnot sure what
the design questions are--whether it is that the
thing is too stiff or is too--is there some
fundamental problemw th this thing that you are
asking themto clarify?

M5. VENTZ: Yes, that's basically it. Wen
we tried to repeat their test methods using the
sampl e device that we had, some of the forces that
we felt were not anywhere near sonme of the forces
that were on the paper that they said they had
recorded. So we just asked themto clarify sone of
their test nethods and procedures in |light of the
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review of the data, where were they occurring? Was
it at the tip of where the net is? Were is it,

10 and what do you think is causing it?

11 DR. SWAIN: Right. You know what you can
12 see on a TEE; essentially, you are bl ocked off

13 because of the airways so that in the area exam ned
14 of the ascending aorta, they occurred. Sone of

15 them occurred proxi mal, where the clanp was, but I
16 didn't see it, or don't recall it being broken out
17 that much; but they certainly did occur in the area
18 where you have aortic mani pul ati on.

19 And | think also, in answer to Dr.

20 Krucof f's question, the patients who had the

21 bi ggest anount of atherosclerosis were screened

22 out--that group wasn't studied. So the kind of

23 catch-22 is that maybe they woul d benefit nore, but
24 again, aortic manipulation in the presence of known
25 atherosclerosis, fromall the data and the work of

1 endot helial injuries.

2 DR. TRACY: Thank you

3 Are there any ot her questions?

4 Dr. Aziz?

5 DR AZIZ: Let ne ask Julie a question

6 Julie, these endothelial disruptions--1'm
7 sure the conpany will focus on that later--in your
8

9
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20 years from Dr. Kouchoukos, is what we all
| earned we shouldn't do.

DR. AZIZ: And then actually | ooking at
the ECO that was presented earlier, it seens |ike
there were two different types. You had this
fibrinous strand sort of waving at you, and then
you had like an intranmural hematoma on the wall.
Maybe we'll look at that later.

DR. SWAIN:  Yes. You may ask the sponsor
about the intramural. | didn't remenber seeing
that. It's kind of like in surfing, we use the
term"dings"--it is an aortic "ding"--no clinical
consequence as evaluated in this short-term study.

Open Conmittee Di scussion

DR. TRACY: At this point, let's nove on
to the open committee discussion. | think there
are lots of questions waiting to be asked.

I would just like to rem nd everyone that
this is a premarket notification or a 510(k)
submi ssion that is being brought to the panel at
this time. And at the end, the FDA is asking for
recommendati ons and advice. There will not be a
final vote. And the two |ead reviewers were Dr.
Marl er and Dr. Edmunds.

Dr. Marler, if you would like to | ead off
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wi th questions for the sponsor.

DR. MARLER: Ckay. | guess this very
technical--1 still have this question conparing
table 7-18 and 7-19. | tried to read and

understand, and |I'msure there is an expl anation,
but for adverse event under NIH Score greater than
4 in the control group, there are 13 in table 7-18
with 644 patients, and then, when the sanple size
is reduced to 620, there are nore--16. 1Is that
because you are including events that occurred
after the first exan®?

DR. ALLEN: | think it's a very good
observation. There were very little times when the
initial NNH score was applied. |In the initial

design of the study, we had hoped to have a 24-hour
eval uati on on every patient, but it becane quite
obvi ous as the study progressed that that wasn't
practical. Patients were [inaudible] and so forth.

So di scussions then allowed us to do our
first evaluation at 3 plus or mnus one day. So
that initial evaluation is variable in tine.

When you | ook at the 7-day eval uation
which is applied evenly anong both groups--call it
the end eval uation of the New York Stroke
Scal e--the rates were essentially identical between
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the groups--2.6 was [inaudible].

DR. MARLER: So, then, which one do you
think nost accurately reflects the strokes that
were due to the cardi opul monary bypass procedure
and the surgery? Is it Table 7-18?

DR. ALLEN: That's a very interesting
question, because when you | ook at actual frank
stroke after cardiopul nonary bypass, Dr. Kuntz in
his presentation outlined the multiplicity of
reasons for why patients have strokes. The stroke
rate overall in our study was about 2.5 percent.

It is interesting that if you |look at the tine
course as to when those strokes occurred, only
about half of them actually occurred greater than
24 hours--the patients woke up neurologically
intact, and at day 2 or day 3 had an event.

So the device's potential to inpact frank
stroke is with the operation. Wen we did an
anal ysis, for exanple, on the inpact of atrial
fibrillation, 60 percent of patients who had stroke
al so had atrial fibrillation, which we knowis a
potential indicator for stroke.

Dr. MARLER: The neurol ogi st was | ooki ng
throughout this for any description of the strokes
or any further analysis, even breakdown as to
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henorrhagic or ischemic--did | mss it? Is it
somewhere in the witeup, or was there data
avail able to me on how the strokes were di agnosed
as to their type?

DR ALLEN. | don't believe we broke the
strokes down, and | don't--

DR. MARLER: For severity?

DR. ALLEN: --for severity as far as
whether it is a henorrhagi c stroke or--

M5. CHANG These are all ischenic
strokes.

DR. ALLEN: --but they were adjudi cated by
a blinded events committee and felt to be related
to surgery.

M5. CHANG W provided narratives in the
510(k) filing on these.

DR. MARLER: Ckay. But those aren't in
t he packet here.

M5. CHANG No

DR. MARLER: Ckay. They are not very
interesting reading to the cardiovascul ar surgeon,
I'"'msure

[ Laught er.]

DR. MARLER: So, what | am|l ooking for is
an argunment as to the logic of--1 nmean, we have
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said that there is not a surrogate nmarker for
safety. What is the clinical efficacy--what is the
benefit to the patient--1 mean, what's the talk on
this? What are you expecting--why do this? It
seens to ne the study has shown that it is as good
as doing nothing. But why is it better, and what
are you thinking?

| was concerned that the discussion about
the cognitive outcones indicated--which | thought
woul d be an obvi ous possible benefit--it was stated
that that wasn't really thought of as a potential
benefit. So | ama little unclear on the thinking
of really what this study nmeans to the patient.

DR. ALLEN: W grappled with that, and
thought Dr. Kuntz tried to outline that in his
presentation with regard to study design

You know, intuitively, reducing the
particul ate enmboli load is a good thing, but we
grappled in the design of the study with the very
question that you are asking: How can we
demonstrate an efficacy endpoint?

And the conclusion was that, for exanple,
unli ke the SAFER trial where you had a very
speci fic marker--CPK i soenzynmes that affected a
very specific end organ--with the exception of
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per haps serum creatinine, we didn't have specific
sensitive markers that m ght detect subtle clinica
changes in patients' outcome. So we ended up with
a design trial that essentially | ooked at safety
equi val ency to show that the device wasn't causing
harm and that the particul ate capture was the
ef fi cacy endpoint, and that capture of particles
was a good thing.

You know, the difficulty of designing a
trial cones down to what can be practically applied
and logistically applied across nultiple centers,
and the one power calculation that Dr. Kuntz
did--if you look at just, for example, frank stroke
and assume you have a 3 percent incidence of frank
stroke, not all of those strokes occurred in the
operating room so you wouldn't even expect that
the device would prevent all of those strokes, but
let's assune for argument that the event rate was 3
percent. A 20 percent reduction in that 3 percent
rate would require a sanple size of a little over
22,000 patients to demonstrate that.

So you wei gh what seens clinically
intuitive with the practical aspects of designing a
trial that denonstrates that clinical efficacy.

And | think the additional analysis that we
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provi ded--and | make full disclainer--1 take ny nea
culpa in that | don't nake clainms of superiority
when we | ook at that additional analysis, but it
does provide some el ement of risk-benefit as to
what popul ation this may truly benefit, and it is
the higher-risk group that we know as surgeons have
an increased risk for norbidity and nortality
postoperatively that, intuitively, reducing that
enbolic load in those patients seenms very
reasonabl e, and that additional analysis, when you
| ooked at an endpoint that has a specific marker,
i.e., serumcreatinine, you began to see clinica
ticks that, yes, there is something maybe goi ng on
t here.

But | agree with the FDA, and | don't want
to nmake clainms of superiority. W sinply rely on
the clinician's intuitiveness that a reduction of
this enbolic load is a good thing.

DR. MARLER: \What can you say that woul d
reassure me or the conmittee--1 nmean, we have
know edge that there are instances where sonething
that is really intuitively obvious--blood pressure,
arrhythm as, | hesitate to nention, but EC C bypass
I ampretty confident of, in which there is a rea
obvi ous case in which the intervention did what it
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was supposed to do but it wasn't clear at all, and
some people still think it nmay have actually been
har nful but hiding underneath the obvious clinica
benefit.

Is there something different about this
that would--is there any reassurance you can offer?

DR. ALLEN: No, and | think the pane
menbers are grappling with the sane things that I
grapple with when | think about this data.

You are absolutely right. There are many
i nstances where your intuition tells you sonething
is good, and a well-designed trial tells you that
now your intuition wasn't as good as you thought it
was.

In this particular trial, it was designed
as a safety study to denonstrate that the device,
compared to current cannul ati on techni ques that we
use every day in open heart operations, isn't
worse, and that particulate capture was the
clinical efficacy endpoint.

DR. MARLER: Thank you

DR TRACY: Dr. Ednunds?

DR. EDMUNDS: Keith, are you going to be
the one who responds, or someone else? On this
injury, if we discount the three, one of which was
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the scal pel and the other one, a surgeon took a
stitch or two, and just concentrate on the 42, nost
of which were not surgeon-noticed at the tine, or
anest hesi ol ogi st readi ng the ecocardi ogram whoever
it was, how many of those were nore than just the
endot hel i un? How many actually got into the nedia?

DR ALLEN:. | think Dr. Kouchoukos is
experienced in this field, so I'll let himanswer
that question.

DR. KOUCHOUKOS: These were all basically
endot helial disruptions. |In other words, they are
just small fragnents of intina.

DR. EDMUNDS: And do you think they were
scratches fromthe nitinol wre?

DR. KOUCHOUKOS: Well, the question was
rai sed earlier about in the filter group, where
these intimal disruptions were |ocated, and they
were distributed throughout the ascendi ng aorta.
Sone of themwere clearly related to the filter,
but others occurred in the md-aorta or perhaps in
the nmore proximal part. So they would be expected
to have resulted from ot her mani pul ati ons of the
aorta, and that's basically why they occurred in
the control group.

DR. EDMUNDS: And that's why they occurred
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in the control group, too.

DR KOUCHOUKCS: That's what | said;
that's why they were present in the--they were
present in 2 percent of the control group. And
t hi nk- -

DR. EDMUNDS: right. So how | ong do you
think it took for that to heal ?

DR KOUCHOUKCS: Well, we don't have
fol l owmup ecocardi ograns or epi-aortic imges to
know the answer to that. It is also inportant to
note that only one of these was detected by
transesophageal ecocardi ography. They were all
detected for the npst part by epi-aortic scanning.
So you woul dn't see one of these with a
transesophageal, and certainly not with a
t wo- di mensi onal surface ECO

DR EDMUNDS: Isn't it a stretch to cal
this an "injury"?

DR. KOUCHOUKOS: Well, it's a good
question. We terned it a "disruption,” but | think
others would termit an "injury."

DR. EDMUNDS: Gosh, | would consider it an
overinterpretation of the ecocardi ogramnyself, if
it were one of ny cases.

Does anyone really think that this wll
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progress to any probl em downstream for the patient?

DR. KOUCHOUKOS: | think, again, it is
important to put it in historical context. These
endot hel i al di sruptions have been occurring since
we started doing cardiac surgery.

DR. EDMUNDS: Exactly.

DR. KOUCHOUKOS: They have been there
forever. And fromwhat we know about the outcones
of patients who have cardiac surgery, they are
probably of no significance. W know that an
intra-aortic dissection is a catastrophic event,
and we know how frequently that occurs, and it is
very rare. And | think to extrapolate to what
happens to the endothelial disruptions is hard,
because they are not as significant as the others,
and we really have no way of follow ng what happens
to them W would surmse that they probably hea
eventual ly, but we have no hard data to support
t hat .

DR. EDMUNDS: | n your experience as a very
busy cardi ac surgeon over the |long period, which is
the greater injury--the cross-clamp injury to the
endot hel ium or produced by this filter--in your
opi nion? | know you don't have data, but you have
a lot of clinical experience.
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DR KOUCHOUKCS: Well, | think that what,
i f anything, we have |learned fromthis study, and
as we have | earned fromour own clinica
experience, is that we want to manipul ate the
ascending aorta as little as possible. And
certainly a cross-clanp is a major insult, if you
will, to the ascending aorta. It is exposed to a
|l ot of surface of the aorta, with the potential for
di sl odgnment of at heromat ous debris, and a
side-butting clanmp is the sane.

DR. EDMUNDS: So you think the clanps are
a bigger injury?

DR KOUCHOUKGCS: | do.

DR EDMUNDS: Now, as | understand it, the
company does not intend to nake any statement on
the | abeling about--am | out of order already--

DR. TRACY: No--not yet.

[ Laught er.]

DR. EDMUNDS: --okay--about clinica
benefit; is that correct?

M5. CHANG To both of them yes

DR. EDMUNDS: kay. There is no evidence
that particulate enboli to the brain is good, so it
is logical to assune that reducing it is at |east
not bad and is probably good.
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What percentage of the atherosclerotic
enboli to the brain would you guess this filter
when it is deployed decreases from sone unknown
hol e? What woul d be your clinical estinmate?
have one in ny head.

DR KOUCHOUKCS: |'mnot sure | understand
your question, Dr. Edmunds

DR. EDMUNDS: What percentage of all the
enboli that go to the head from surgica
mani pul ati on doing a case do you think this filter
cat ches?

DR KOUCHOUKCS: Well, it catches a
different ambunt of material fromeach patient, and
I think you saw that. There are patients who
rel ease small nunmbers and snall sizes of
particul ate matter and others who rel ease | arge
anmount s.

From what we know from Dr. Barbut's
studi es and from our own experience, | think about
20 percent of those have the potential to go to the
cerebral circul ation, and a percentage of those
woul d probably be dispersed to the brachia
arteries and not enter the brain, but in her study,
I think on overage, about 9 percent of the enbol
in one small study that were rel eased went to the
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br ai n.

DR EDMUNDS: Well, | would answer the
question a little bit differently. Fourteen
percent of the cardi ac output goes to the brain.
That is physiology. So we would presume that the
amount of enboli would be the same, unless there is
some stream ng

We al so know that the injury to the brain
is due to a whole |lot nore than atherosclerotic
enbol i --conpl enent activation, cytokines, regiona
profusion differences, tenperature novenment, and
all that sort of thing go into cumulative brain

injury--but fromwhat | know, | think you are only
catching a fraction of the total exposure of the
brain to atherosclerotic enboli. | have no idea

what the fraction is exactly, but | suspect it is
| ess than 50 percent. Wuld you di sagree strongly
with that, any of you?

DR KOUCHOUKGCS:  No.

M5. CHANG No

DR. EDMUNDS: My case rests.

DR. TRACY: Thank you

We'll go around the table with pane
menbers to allow themto ask any questions they
have for the sponsor, and we'll begin with Dr.
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Pi na.

DR. PINA: | have a question about the
renal dysfunction. | see your definition of rena
i nsufficiency being an increase of greater than 2
or 50 percent increase, and | may have mssed it
here, but do you actually have the val ues of the
creatinines? Do you have the nean val ues--because
so many things happen around surgery with drugs
that we give that can alter renal function back and
forth, and yet to those of us who take care of
these patients afterward, that is a very
significant point, the rental function

DR. ALLEN: | think the inmportant aspect
of that is that it is 50 percent above baseli ne.
think one of the things that the investigators
wanted to put into this study is that if you start
out at a creatinine of 1.8 and go to 2.0, it's not
fair to count that as a patient who has rena
insufficiency, but it is a 50 percent increase from
baseline or any increase above 2 that is inportant.

DR PINA: But | can also do that if |
give a lot of diuretics to a patient in a
peri operative period.

I would Iike to know what happens to those
patients later. Do you have any followp after
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those 7 days about the renal function?

DR. ALLEN: Actually, what you see is that
renal function, as you well know, worsens after
cardiac surgery. There were some patients who
required dialysis, but renal function returns to
nor mal .

The beauty of this is that this was in a
randoni zed trial, so the sane variables like did
you start Altase postoperatively, at a time when
you are diuresing a patient. You make the
assunption--and it is the reason you do the
randomni zed trial, to allow for those variables to
be adj udi cat ed.

DR. PINA: M point about followp with
the renal function is it may help to differentiate
the things that are strictly just the drugs that we
do, or is it really enboli events to the kidneys,
whi ch may not result.

DR. ALLEN: | guess | don't know that our
data can help you answer that. Al | knowis that
in a randonized trial, when you |l ook at the safety
endpoi nt, one of the endpoints in the conposite was
renal insufficiency, and you can't make a statenent
that renal insufficiency was significantly reduced.
Only when you | ook at the higher-risk patients do
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you begin to see trends or ticks in favor of a
reduction of renal insufficiency. But you have to
assune that if you did everything identical in the
two groups except one got a filter and one didn't,
and you see the inpact that renal insufficiency has
on length of stay--and you know that from your
clinical experience--in our situation, if you had
renal insufficiency in our study, your |ength of
stay was al nost 15 days conpared to 7 if you didn't
have renal insufficiency. So it does have a
dramati c i nmpact.

DR. PINA: | have no further questions.

DR. TRACY: Dr. Ferguson?

DR FERGUSON: First, | want to
congratul ate the presenters, both your group and
the FDA, for very lucid presentations.

I have a couple of questions that relate
to the particulate matter. The difficult is, as
has been nentioned many tines before, that we don't
know what the denominator is, whether in the tota
spect rum of open heart surgery on a person who has
at heroscl erosis or sone clot in the ventricle,
whet her a total screen would capture 1, 000
particles, 500,000, whatever. So that is of a
little concern, and | will get back to it in a
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second, relative to the time that you depl oy.
But first I want to ask about in the
Hi ggi ns above-5 group, did you note that there were
more nunbers of particles in that than you would

expect? | mssed that; I'msorry.
DR. ALLEN: | think that's a very good
question. to be honest, |I'mnot sure we did that

anal ysis. W |ooked at the Ceveland Cinic score
that was prespecified in those papers, picked their
nunmber of 5 and used that numnber.

DR. FERGUSON:  You woul d expect that woul d
be the case. And that gets to nmy second questi on,
which is that the instrument was not stressed to

the max, if you will, because it was not purposely
p ut in the kinds of aortas that everybody is
seeing today. | think that's a fair statenent--or
isit?

DR. ALLEN: Yes, sir, and part of the
excl usi on--al though we didn't specifically exclude
patients with, for exanple, G ade 4 aortas--the
exclusion criterion is that if you did your
stronotony and opened the patient, and it was an
aorta that the surgeon did not feel that he could
clamp or wanted to clanp, then, patients were
excl uded.
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So you are absolutely right, it did not
necessarily even apply to the worst patients.

DR FERGUSON: The issue, then, for us is
that--1 don't know how we woul d approach this, and
FDA will tell us--but this obviously is going to be
used in the very severe aortas all the way up to
the porcel ain aorta.

Ni ck, do you want to respond?

DR. KOUCHOUKOS: Well, there is certainly
the potential to use it in those patients. | think
it would depend on the confort |evel of the
i ndi vi dual surgeon. But | see no reason why it
woul d not be used in severely atherosclerotic
aortas. W didn't encounter many patients who fel
into that category by virtue of the patient group
that we were elected to study.

DR. FERGUSON: It gets to the disruption
i ssue and whether there are going to be nore
di sruptions in that group. | suspect there wll
be, because you say they--that gets to my next
question, if | could go on to that, and that is you
have had nore experience with epi-aortic ECO than
anybody in the world, | suspect. Have you seen
these disruptions in the series that you did prior
to this study?
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DR. KOUCHOUKOS: One of the interesting
t hi ngs about epi-aortic scanning is that we have
been using it for a long time, but we never for the
nmost part until we began this study or until we
becane aware of some other publications did another
scan after the conpletion of the procedure. You
see, that's the difference with this study and how
we have come to identify these endotheli al
di srupti ons.

The point | made earlier is that it is
quite likely that if we did epi-aortic scans on
patients after the procedure, we would have found
these endot helial disruptions a long time ago.

DR. FERGUSON: So ny next extension of
that woul d be in your opinion, the group's opinion,
shoul d epi-aortic scanning before and after use of
this device be recommended in the use of the
devi ce.

I know that a | ot of people don't use
epi -aortic scanning, and | understand the
ram fications there, but froma safety standpoint,
I amjust bringing that up

DR. KOUCHOUKOS: Currently, epi-aortic
scanning is not standard of care, and it is mny
i mpression that it probably won't be for the

file:///C|/Daily/1023circ.txt (153 of 268) [11/20/02 1:21:15 PM]

153



file://IC|/Daily/1023circ.txt

O©CoOoO~NOOOTA~,WNPE

154
foreseeable future. And based on what we know
about the outcomes of the patients who devel op
endot helial disruptions, | would say it would not
be necessary.

DR ALLEN. | think as a side that Dr.
Ferguson did not use epi-aortic scanning--we do
1,800 punps a year at our hospital, and epi-aortic
scanning certainly is not standard of care by any
means. My personal belief and how | would use this
device, epi-aortic scanning is not additive.

The thing that | woul d--

DR. FERGUSON: If the disruptions are only
seen with epi-aortic scanning, and if nost people
in the study didn't use it, you don't know what the
real incidence of that is. That's what |'mgetting
to.

DR. ALLEN: | think, though, that the
corollary to that is that we did see endotheli al
di sruptions, and--

DR FERGUSON: You did with--

DR. ALLEN: --with epi-aortic
scanni ng--and you are right, those did occur--but I
think you have to put that in the clinical context
of what those nean, and the two endothelia
di sruptions that were repaired at the single center
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very early on in the series were--as Dr. Kouchoukos
said, there was really no historical background as
to what those neant, and they acted upon their--1
won't say clinical inexperience--but their |ack of
hi stori cal background about them

The 10 endot helial disruptions that were
subsequently identified by surgeons, none of those
surgeons acted on those, because they had been
educat ed and ki nd of knew now what they were
seeing, and they didn't overreact to--1 won't use
Dr. Edmunds' term-but as an overinterpretation of
a very sophisticated imaging techni que.

DR. FERGUSON: | understand the data very
well. The next question is what percent of the
sites used epiaortic scanning before and after,
because that to me would be the gold standard to
really define whether this is going to turn out to
be significant.

DR. KOUCHOUKOS: Someone can provi de me
with the exact number of patients who had scanning
inthis study, but | think it is over--is it 500 or
t her eabout s- -

M5. CHANG It's over 500.

DR KOUCHOUKCS: So about 500 of the
patients had epiaortic scanning. And again, |
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think it is inportant to enphasize that 78 percent
of these endothelial disruptions were not seen
either by the operating surgeon or by the
anest hesi ol ogi st, who is taking perhaps a little
cl oser | ook at these ecocardi ograns
intraoperatively. They were not recognized. They
were only recogni zed by the core | aboratory.

DR. FERGUSON: | see. Thank you

That's all | have.

DR KOUCHOUKGCS: Four hundred and nineteen
patients had epiaortic scanning.

DR. TRACY: It's exactly 12 o' clock now,
so at this point, let's take an interm ssion for
lunch and resune at 1 o' cl ock.

[ Wher eupon, at 12 o'clock p.m, the
proceedi ngs were recessed, to reconvene at 1:06
p.m this sane day.]
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AFTERNCON SESSI ON

157

[1:06 p. m]

DR. TRACY: |If everybody is ready, |I'd
like to resune the open committee di scussion

Dr. Ferguson, were you finished with your
questions?

DR. FERGUSON: Yes, thank you

DR. TRACY: Gkay. |I'Il pass it on, then,
to Dr. DeMets.

Open Conmittee Discussion - Continued

DR. DeMETS: Thank you

Sone of the questions | had have either
been addressed earlier or addressed in the
questions, but | still have a coupe nore.

Could you tell ne a bit nore about the
rationale for the particular delta, the 5 percent
that was deci ded? Obviously, that's very critica
in the size of the study you came up with and the
goal that you were after. So could you comrent on
how t hat rationale went?

DR. ALLEN: Dr. DeMets, | apol ogize, but if
I could have Dr. Kuntz answer your questions,
woul d appreciate it.

Thanks.

M5. CHANG Dr. Kuntz can provide nore
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1 detail, but that delta was decided on after severa
2 meetings with the FDA, and it was mutual ly agreed

3 upon.

4 DR. DeMETS: GCkay. So this was not

5 somet hi ng that was based on clinical considerations
6 or what would be inportant to rule out as a safety
7 i ssue, or--

8 M5. CHANG Not being a statistician, I--
9 DR DeMETS: Well, it's not a statistical
10 question. It's actually what clinical difference

11 do you want to rule out, and I'mjust trying to

12 understand how the 5 percent was arrived at. There
13 are a lot of statistical inplications about that,
14 but how you got to that decision is what I'mtrying
15 to under st and.

16 M5. CHANG The delta of 5 percent.

17 DR. DeMETS: Wy 5 percent.

18 DR. KUNTZ: The deltas are al ways

19 i nexactly determined in general, and | think that
20 in our decision, with the baseline rate of 15

21 percent as established, 5 percent is already 33

22 percent delta, which is kind of on the high end of
23 deltas to begin with, but has been in the range for
24 devices in the cardiovascul ar arena. But | think
25 that overall, the final arbitrator was that the
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clinicians felt that if they could renove enbol
and have a plus or mnus 5 percent overall event
rate, they woul d accept that the device woul d
renove the enboli, and that was the thing that we
passed around, and that seenmed to be the |ogica
background to the 5 percent deci sion.

DR. DeMETS: GCkay. | asked you about the
[i naudi bl e] issue earlier; perhaps | junped the
gun. | amtrying to understand as a non-surgeon
what percent of patients who have this surgery in
fact release particles. 1Is it 100 percent of them
or is it half of then®

DR KOUCHOUKCS: We don't know the answer
to that question because we have had until now no
way to assess that. Dr. Barbet, who is here, has
done some studies with ecocardi ography and
transcrani al doppl er suggesting that there is a
| arge number of particles. The issue there is that
some of these particles are gaseous and sone of
themare particulate, so it is difficult to tell

DR. DeMETS: Well, my question actually
has two parts. One, when it is rel eased, how ruch
is there in a patient, but how many patients is
it--is it alnost always? Is it rarely? | don't
know as a non-surgeon
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DR. KOUCHOUKOS: Well, this study woul d
suggest that almpst all the patients rel ease--or,
at | east over the age of 60--rel ease some
particulate matter, and it is a spectrum
obvi ously, depending to a great extent on the
severity of atheromatous disease in the ascending
aorta woul d determi nate how many particles and
their size are rel eased

DR. DeMETS: The second part of the
question which is inportant is given that they are
rel eased, what percent does this device capture
And at least in the FDA review, there was a
suggestion that if you average 5 to 5.6, whatever
it was, and it was 25 to 30 particles, that
suggests a 20 percent or so capture rate. Is it
hi gher or |lower than that, because if there is a
lot of it, and you aren't getting much of it, then,
what are you really acconplishing, | guess is what
I amtrying to understand.

DR. KOUCHOUKOS: Well, again, it is hard
to say. This filter is occlusive, so
theoretically, at least, it should capture all of
the particles that are rel eased proxinmal to where
the filter is located. So we would think that the
capture rate should be high.
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DR. DeMETS: Ckay, thank you

Anot her question is that this trial
obviously is not blinded, and when you are trying
to establish equival ence, or at |east safety
equi val ency, one of the chall enges is always that
you have to do a high-quality study. |If you don't
do a high-quality study, then it is easy to show or
easier to show two things being equival ent,
what ever you define as equival ent.

So ny question is given that this is
clearly an ongoi ng study, what comrents can you
make about that there wasn't sone bias between the
two procedures, if you will. I'mnot sure it is
possible to introduce bias, but at |least the
potential seenms to me to be to do that. So can you
help ne on that a little bit?

DR KUNTZ: Yes, sir. [It's an excellent
quest i on.

In any study where we are using a devi ce,
especially a surgical study, it is inpossible to
blind because the ethics would nake it a sham and
i mpossi bl e.

So nost of the tine--and this goes to the
question about our endpoint per se--the endpoint
had al ways been focused on safety. And we talked
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earlier about the fact that we had included the
myocardi al infarction part because that is a safety
endpoi nt that you would be interested in--not
necessarily an efficacy endpoint, because the
filter is north of the heart there.

But the bottomline is that the conponents
of the endpoints were all hard endpoints, that is,
they could be deternined by an externa
adj udi cation committee that would hardly be
mal | eabl e by soneone who had a conflict of
interest. That is, nyocardial infarction is a new
enzyne el evation or change in the EKG death is
death, stroke is stroke. These are very hard,
nonsubj ective endpoints, and they tend to help
m nimze the influence of bias of unblindedness.

So we tried to nake sure that the
constel lati on of [inaudible] endpoints were in fact
hard endpoi nts, none of which would be too
subj ective or that would lend itself to too nuch
bi as.

DR. KOUCHOUKOS: Can | amplify on that for
just a noment?

DR DeMETS: Sure.

DR KOUCHOUKOS: The examiners for the
neur ol ogi c events were blinded as were the
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patients. So at |east the neurol ogi cal assessnent
as blinded.

DR. DeMETS: Well, | think that to your
credit, you worked very hard on that end of the
process. Again, | ask the question as a

non- surgeon, but one can imagine that if you had a
bi as about a device, you could be nore careful or
more careless, if you will, in actually doing the
surgery and therefore artificially introducing one
group | ooking better than the other. And like
sai d, maybe that's an ignorant question for a

non- surgeon, but the issue is how you deliver it

al so affects--even if you have everything blinded,
and the ascertai nnent bias is ninimzed--how you
deliver the therapies can al so introduce bias, and
I"mjust trying to understand that process.

DR. ALLEN: Let nme give you a real exanple
where what you are saying could be totally true.
Let's say, for exanple, as a surgeon, | random ze
my patient to not a filter. | could change ny
techni que, for exanple, of the operation and do
| ess proxi mal anastonosis or, for exanple, not use
a side-biting clanp, or do things that m ght do
what you are saying; but you will recall that in
t he denographics, we really specifically |ooked at
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those things, so that the things that the operator
could vary that mght inmpact the outcone, such as
doi ng T-graphs off the mammary instead of putting
them on the aorta, were not occurring, or not using
a side-biting clanp, were not occurring.

It is a very valid question, and | think
the size and scope of the study, we did the very
best job we could, not only froma design
st andpoi nt but then from an anal ysis standpoi nt of
the operative data, to ensure that that wasn't
goi ng on.

DR. DeMETS: Ckay. | think that answers
most of the questions | had--and | still struggle
with the issue of the clinical relevancy in the
surrogate, but |I'mnot sure what you can say that
you haven't already said.

Thanks.

DR TRACY: Dr. Aziz?

DR. AZIZ: | just have a few questions,
some sort of technically rel ated.

VWhen | | ook at the cannula, you have the

side arm and when you cannul ate, do you get air in
that side arm and how do you de-air that?

DR ALLEN: The concern about air cones
fromtwo things, primarily in that the filter is
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set in a heparin solution and then retracted up
into the device. That still doesn't ensure that
there couldn't be air within this cannul a--

DR. AZIZ: But when you initially
cannul ate, when you put that cannula in right away,
the first tine around--

DR. ALLEN: You de-air by taking--there is
an opterator that goes in the sideport, and it is
de-aired through that, through that one-way val ve,
so when you pull that out, the opterator allows the
air to flush out, and then, the cannula itself is
de-aired as | described earlier, with venting
through this air rel ease plug.

The opterator also has the little--1 cal
it an air release plug--it is the little wet plug
that allows the air to go through it, so it
actually vents through that plug when you put it
in.

DR AZIZ: And that filter conmes up at the
time that you have taken the aorta cross-clanp off,
so whatever is there in the ascending aorta, you
capture.

DR. ALLEN: Right. The filter is inserted
and depl oyed right before you take the cross-clanp
of f.
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DR AZIZ: So at the time that the
protam ne is being given, this filter is down, or
is the filter mesh still up?

DR ALLEN:. No. The filter has been
wi t hdrawn, and nost of the tine, patients have been
decannul ated. In ny center, we decannul ate before
we give protamne. But if you |l eave your cannula in
when you are giving protamne, the filter has been
wi t hdr awn.

DR AZlIZ: It has been withdrawmn. Al
right.

Let me just ask a few nore questions,
then. When you were giving your talk, you showed,
obviously, two extremes--one with the flap of the
aortic dissection, which I think anybody coul d see.
The ot her side-by-side sort of TE, the surface ECO
that you had, there were two--one that had these
strands sort of waving at you--it could be
fibrin--but the other one--and maybe we coul d have
one of the ECO guys look at that with us--it seened
to ne like there wasn't a disruption in the intima
but that there was a gap or a gray zone in the
actual media itself.

Could we | ook at that?

DR ALLEN. Dr. Weissman, who was

file:///C|/Daily/1023circ.txt (166 of 268) [11/20/02 1:21:15 PM]

166



file://IC|/Daily/1023circ.txt

our--while we are teeing that up, if you would like
us to show that, we can have Dr. \Wissnan go over
that specifically, and Dr. Kouchoukos m ght coment
on that since he does an extensive anount of

epi aortic imging.

DR KOUCHOUKCS: All of these ECOs were
reviewed by Dr. Weissman, and he indicated to ne
and | think will indicate to you if there is any
question about it that there are no medial injuries
10 at all that were identified. These were all
11 endot helial or intimal injury.

O©CoOoO~NOOOTA~,WNPE

12 DR WEI SSMAN. That is correct.

13 I am Neil Wissman, and | was the director
14 of the ECO core lab for this study. | ama

15 cardi ol ogi st at Washi ngton Hospital Center.

16 I have no financial conflict of interest;

17 they gave a grant to the hospital for my work on
18 t hi s.

19 There have been a nunber of different
20 poi nts brought up, and | think they have been
21 answered very wel |, methodol ogical issues and the

22 extent of these endothelial disruptions and what
23 they look like. So as we boot this up, let me just
24 go through a couple of those things.

25 DR AZlIZ: Sure.
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DR. VEI SSMAN:  Peopl e are aski ng about the
met hodol ogy, and the met hodol ogy--and | wote the
protocol --was to do the scanning in a transverse
manner, starting right proximally and capturing
proximally at |least 5 beats, and then noving one
centinmeter at a time, capturing 5 beats one
centimeter, and so forth. So it was pretty
met hodol ogi cal .  And then, you do transverse
i magi ng across the ascending aorta.

As that was done, it had to be annotated
on the screen or verbally to let me know where they
are, and that's how we got |ocation information

VWhat you saw-were you referring to this
picture or earlier on--

[Slide.]

DR AZlZ: There was anot her one.

DR VEISSMAN: Yes. | think one of the
things--1 don't knowif it cane through

compl etely--was that this is the nore typica

thing, which | have to admit | have trouble seeing

here. There is a little wiggly right over

there--and you have got to turn the lights down.
These images in the core Iab were revi ewed

three tines--once by a technician, who would wite

down their prelimnary results; then, independently
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by me; then, after | reviewed it, | |ooked at what
the technician said to see if | nissed anything and
went to the spot where the technician thought they
m ght have seen sonething to see if | mssed
anyt hi ng.

That is why | think 78 percent of these
things were not seen by the anesthesiol ogists or
the surgeons at the tine.

So | think the terms used here--"strands"
and "dings" and "footprints"--are all pretty
accurat e.

[Slide.]

DR WVEISSMAN: So this is worst case
scenario here. \Were you see that thing sort of
flipping is definitely anong the worst case
scenario. These, you could see fromacross the
roomon a projection with the lights on, okay?

This was not the typical thing.
So, show ne what area you are concerned

about ?

[Dr. Aziz indicating.]

DR. WEI SSMAN:  Actually, you can tell that
that is comng away fromthe wall. R ght there,
you see it is comng away fromthe wall. That is
not even part of the wall. The intima is that very
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light ECOwithin it. The intima there is probably
on the order of 2 or 3 millinmeters thick, and it is
the ECO- density of the flap that is being lifted
up.

That is essentially a nonol ayer, because
the intima is so thin that you aren't seeing it.
That is extra-aortic that you are seeing that
little lifting.

DR AZlIZ: kay, good. Again, now that in
a sense we have identified that you do have these
endot helial disruptions, in my own mnd, apart from
the sites where you have an aortic cross-clanp on
them it could happen either in the control group
or in the other group, but in the group where the
filter is in place, how do you think that is
causing that? Do you think it is the tip of the
sheath that you are putting in, and is it occurring
at the posterior wall of the aorta?

For me, that is an inportant issue.

DR. WEISSMAN: And I'mgoing to
defer--since | was not in the operating room |I'm
going to defer that to the surgeons to comrent on
Again, the results show that there were these
little disruptions distributed al ong the whol e
ascending aorta. To conjecture how they arose, |I'm
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not going to do that; | just read the images.

DR KOUCHOUKCS: One has to assune that
some of these were caused by the filter itself,
al t hough clearly not all of themwere, even in the
filter groups, because we saw themdistributed in
areas where the filter was not | ocated.

The metal rimof the filter, it is
concei vabl e, could create a small intim
di sruption, and that is probably the expl anation
for why they occurred.

DR. AZIZ: But clearly, the goal of the
filter is to prevent the enboli going upstream
when you take the cross-clanmp off. But | think as
was mentioned in the FDA presentation, you could
envi sion where particulate matter is caught in that
mesh. You take the aortic cross-clanp off, and
bl ood from upstream obviously hits the mesh on the
ot her side and di sl odges particles goi ng downward,
and maybe that is what is responsible for the
Q wave M.

What do you think about that?

DR. KOUCHOUKOS: It is theoretically
possible, and | think that is one--it is fortuitous
that we didn't | ook at myocardial infarction, but
again, we found no difference in the preval ence of
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myocardi al infarction--

DR. AZlIZ: But theoretically, it doesn't
protect against that, and it could predi spose to
somet hing going in the reverse direction

DR. ALLEN: Actually, | spoke with Dr.
Ferguson, and the design of the filter is a
wi ndsock design. Mocardial infarction was
specifically put in as a safety endpoint for
concerns for that very point. But in designing
that wi ndsock which drapes down over--it is like ny
son does when fishing for tadpol es--you are
catching themin the wi ndsock that falls down
bel ow, and you woul dn't expect when you have t hat
pressure change for that to blowit out of that
wi ndsock as you would, for example, if it were a

flat filter, like a seine. And that's why it was
designed |ike that.
DR Azl Z: kay. | have just a couple of

ot her questi ons.

Clearly, the majority of patients--we all
do bypass cases, and again, the case m x here was
mai nly patients who came for bypass
surgery--patients who cone in for valve operations,
particularly aortic val ve operations, obviously,
you had nore calciumand bits of material that
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could conme off there. Wen you anal yzed your
particul ate trapping, did you find that it was
hi gher in patients having val ve operations, aortic
val ve versus mtral versus--did you | ook at that
subset ?

DR. ALLEN: W did, and what we primarily
found was that the vast majority of the histologic
material that we have treated was at heromat ous.

There is a wide range of material such as
calcific material, organized clot that |ooked Iike
it came fromLV or left atrial appendage. W
didn't specifically see a correlation between if
you had a valve and you had nore, for exanple,
cal ci um versus at her onat ous.

DR Azl z: Particularly in aortic valve.

The ot her thing--and | know you can't do
it now-but in the study design, the reason you
deci ded not to use TCD monitoring was because- -

DR. KUNTZ: | amnot an expert in TCD
moni toring, but we have discussed this with other
trials. It is not clear even in carotid

interventions that TCD nonitoring can be very
hel pful , because the high-intensity transience that
occurs with that occurs, for exanple, in every
operation for carotid enterectomy, so it is clearly
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possi bly an overly sensitive nmeasure of
hi gh-intensity transi ence, whatever that is, with
respect to ultrasound as a neasure of enboli

Clearly, they do neasure enboli, but they
may be neasuring other things as well, because it
is so frequent. Now, there is a lot of interest in
| ooki ng at transcranial dopplers, and you have to
do bilateral transcranial dopplers during that, and
I think that m ght have al so been logistically a
little bit difficult during the operation. But I
thi nk because of the lack of a good sensitivity
specificity profile for that test per se, it wasn't
used.

DR. AZlIZ: Looking at it, you could have
seen, for exanple, conmpared with the contro
group--just take the CABs, where you are operating
up the aorta--you mght have seen | ess nunbers.
Clearly, it has been shown that there is a
correl ation between the nunber of hits you get on
TCD and cognitive dysfunction

DR ALLEN: | think the difference is it
is hard to know-we can actually see that certainly
the filter doesn't capture air or gaseous enboli
it captures particulate matter. And | think that's
the hard thing with transcutaneous doppl ers, that
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it lunmps everything as to specks on a spectrum and
whether it is a particulate material or a gaseous
enboli, they all |ook the sane.

DR. AZIZ: One other thing--did you see
any correlation in people who did get these
endothelial let's say injuries--was there a
correlation between the thinness of the aortic wall
and the size of the aorta--in other words, big,

dil ated aortas were nore prone to getting it?

DR. ALLEN: That's a great question, and
actual ly, what we | ooked at was whether the size of
the filter, which obviously corresponds to the size
of the aorta, correlated to an increase or decrease
in endothelial disruptions, and it didn't. It just
wasn't correlated. So was a larger filter size
nmore prone to causi ng endothelial disruptions--no.
Was a smaller filter size |ess prone--no.

DR. AZlI Z: Thank you

DR TRACY: Dr. Krucoff?

DR. KRUCOFF: Let ne just ask a coupl e of
qui ck questions. First, you nmentioned at the very
begi nni ng of your presentation, | believe, a number
for the percentage of patients who were screened
relative to those actually enrolled

DR. ALLEN: Yes. About 15 percent of
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patients who were screened were eventually enrolled
in the study.

DR. KRUCOFF: Do you have any sense of who
the other 85 percent were or why they were--were
they eligible but just didn't want to be in a
research protocol, or are we really tal king about a
pati ent popul ation that comes from 15 percent of
the open heart surgery universe?

DR ALLEN: | think there are a ot of
reasons, and you touched on both of them | think
Dr. Kouchoukos' slide showi ng the types of patients
that cardi ac surgeons are operating on any nore,
the cardiol ogists just don't send us patients who
are lowrisk, and this was a safety study | ooking
specifically at lowrisk patients, and although we
enrolled a lot of patients, it took us 20 nmonths to
do that. Even in the lowrisk group, there
certainly would be some patients who opted not to
do it, but quite honestly, the enrollnment--as
surgeons becane famliar with this device and saw
what they were capturing, enrollnment in the study
was pretty accel erated, and surgeons wanted to
participate in the study.

DR. KRUCOFF: | also just wanted to
ask--and thank you for passing the nodel around,
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because that hel ped ne conpared to the pictures--as
I look at the actual retraction process--and | want
to ask you a little bit about the w ndsock
design--when that pulls back in, it seems to ne
that there is a point when it is partially
retracted where not the tip of the wi ndsock but the
upper part is actually just kind of flattened. And
I would worry about whether that was capabl e of
dumpi ng debris that was not down in the w ndsock
but that was higher up. Have you all--and | just
wasn't aware, at |east in our panel pack, of any
sort or bench-testing or preclinical nodeling that
has been done to see at what point or what size
particles woul d be dunped rather than captured.

DR. ALLEN: It is a preclinical test, and
1"l let Jean speak to that.

M5. CHANG Yes. We did extensive
preclinical tests, and our [inaudible] with the
panel package includes the clinical information
there. Qur preclinical test was with little
pol yester beads, polystyrene beads. They are |ike
little pinballs, so that when you do this, when you
capture, you neasure percent capture. And our
capture rate was well above 80 percent.

DR. KRUCOFF: Eighty percent. Are these
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sticky beads?

M5. CHANG No. So it is worst case

DR. KRUCOFF: Because one thing that |
take--and this is fromlooking at your own
pictures--is that a lot of the particles that you
phot ogr aphed are not down in the w ndsock; they are
up in the sort of billowing part of the material
VWhen | | ook at these pictures, and just thinking
about what sticky particles, lipid particles or
thrombus particles--there is no question that when
you get the big one in here, that's down at the tip
of the windsock, but a |lot of these others are not.

DR KOUCHOUKCS: When these were renoved,
the technician who was in the operating room was
responsible to collect it, to flatten it out, and
to display it; and | suspect that part of that is a
flattening effect that was done so that we could
get a photograph of the material in the filter. So
it is partially related to that.

To the question about possible |oss of
material, the filter is renoved after 20 or 30
m nutes, so we would surmise that nost of the
enbol i zati on woul d have occurred, so it's possible
that we m ssed some of the material that m ght have
passed through the filter as you are removing it,
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but I think the probability of that resulting in
the 1 oss of a large nunber of particles would be
very, very strong

DR. KRUCOFF: kay, | take your point, Dr.
Kouchoukos. | was just sitting here | ooking at
this and was thinking about, for exanple, sone of
the pressure shifts that Dr. Swain described, and
if that was actually not trapped down in the tai
but was sitting up in the higher, whether a sudden
shift of pressure would dislodge it and do
somet hi ng el se

I think nobst of my comrents have been
mentioned. | think the real issue here is a
denoni nator one. |n a very conplex array of end
organ probl ens, and even the precedents that Dr.
Kuntz mentioned in the SAFER study, where the
Per cuSur ge devi ce was used, actually, there was no
actual or even attenpt to nmeasure particul ate
capture in that study; that was driven entirely by
a clinical neasure of an end organ whose effect
could be imputed to probably particle capture, but
actually, it was purely a clinical neasure--and the
Ilb/llla is the sane thing. W all sort of suspect
in the angiopl asty environment that we may create
particulate matter that is responsible for end
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organ wounds to the heart, but the fact that a
Ilb/11la inhibitor corrects the wounds to the heart
to sone degree, or that a distal protection system
in a vein graft protects the wounds to the heart,
we have never really directly measured the rol e of
particles. And what you all deal with in the brain
and renal failure and all of the end organ effects,
again, | think has been clearly recognized as
multifactorial. Some of that is probably
particul ate enbolization, and sonme of it is
probably noncircul atory arrest and predi sposi ng
factors and transi ent hypertensi on and everything
else in the world that conmes with that.

So | think that even if we start with the
end organ denom nator where, obviously, froma
patient msery point of view, you would |love to
find a better way of bringing patients through open
heart, the particul ate conmponent may only be a
subset of that.

And then, ny difficulty with the other
denoni nator is that, based on your data, it sounds
to ne like at | east 96.8 percent of patients who
under go open heart surgery have somet hi ng
capturable in a filter, and certainly, 96.8 percent
don't have neasurable end organ effects. And
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again, there is no question when you | ook at a

t hrombus as huge as the one you have pictured in
one of these pictures, you ve got to believe
intuitively that you have benefitted the patient by
pul ling that out of his body rather than letting it
go wherever the heck it was going to go.

Utimately, sorting this out is tough, and
I think that point has been nade.

And then, the safety issues becone nore
preem nent, because understand what is efficacy is
har d.

One suggestion that | would like to
anplify as ny last comment is if you could in fact
correlate--and this is just speaking fromny own
seat--but if you could correlate that descriptors
that you woul d think, prospectively, for a patient
preoperatively, would identify a higher |ikelihood
of having an enbolic untoward event, whether they
are norphol ogi c descriptors of the aorta or | ow EFs
or whatever you would think would be the ones that
woul d say this population is likely to have nore
particles, or nore frequency of particles, or
what ever, and correlate that in your own dataset to
a higher capture rate of particles with the filter
to ne, that would be at least a first step toward
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sayi ng maybe what this filter is able to do is to
take higher-risk patients--and again, this is my
question to the FDA statistician--one of the things
that | think is at | east a possible interpretation
of what CGerry actually did was to say that what
you're doing is taking the highest-risk patients
and creating a nmore linear risk by capturing nore
particles. |It's just that we don't have the
descriptors match or really know what the
descriptors nodel would be to say are those really
the higher-risk patients or is that just sort of an
[i naudi bl e] fi nding.

I think if you could build that node
somewhat, that higher risk of whatever you think
woul d predict enbolic events and a hi gher capture
of particles is a correlation, then you could start
to think about what would you |l ook for in a smaller
venue as a way of really showing a benefit to
putting a filter in

I just want to acknow edge that what is
very clear, particularly fromour two surgeons
presenting, is a clear desire to try to prevent
these types of untoward events with an intuitively
obvi ous kind of mechani cal approach, but in the
face of a real difficult trial planning environnent
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to the point where I'mnot sure that this one study
achi eves everything that you would want out of it.

DR. KUNTZ: Mtch, can | nmake a few points
about your comments? | think | would actually like
to amplify sone of your points.

If we | ook at the SAFER trial per se,
there were actually two studies that denonstrated a
rel ati onship between the enboli and the outcorne.
There is the initial John Wbb study done, where he
actually counted the number of particles, and that
was associated with the anbunt of CK-MB that was
el evated. That was the pilot study before the
SAFER st udy.

The second one was done in ny institution
by Campbel |l Rogers and conpared the anmount of
enboli renoved by the EPI device conpared to that
by the SAFER device, showi ng that the devices were
equi val ent once you controlled for the anount of
particles and their enzyme el evati ons.

So we do start to see some connection
bet ween enboli and what is causing damage to the
heart. The other thing about the SAFER trial was
that the device that was used to rempve particles,
the PercuSurge device, compared to doing nothing at
all, the maiin and only difference was that one
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devi ce renoved particles and one didn't, and there
was a 50 percent reduction in M.

So | think that that is actually pretty
solid proof that the enboli were neasurable in
their inpact on the heart. |It's about as solid as
you can get, | think, from an 800-patient
randomni zed tri al

So we do know that when using the heart as
a surrogate, as an organ that has small vessels,
like all organs do, that can be cl ogged up by
enboli that have necrosis and danage as
demonstrated by IIb/Illa inhibitor trials and so
on, that neans sonething to the organ with a
readily avail abl e neasurabl e outcome, that we
actually do prevent cell death by removing enboli
at least in that [inaudible].

So the next transition to say that

actually capturing enboli in the body in general is
not so nmuch of a high-falluting notion or theory as
somet hing, as Dr. Marler nentioned earlier, |ike

ECI C bypass or other things that are intuitive but
maybe don't have as nuch connection

So | think the evidence is grow ng, and
there are lots of different venues now for
i nvestigations in which the notion of putting a
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filter on a device is actually already intuitively
bei ng pl anned. For exanple, many carotid stents
are now bei ng packaged with filters where there is
no attenpt to look at the filter conmponent part of
safety; it just makes sense to put a filter on
there, because enboli don't make any sense if they
go to the brain, for exanple.

The sane is starting to be done with
studies in the rental area as well.

So | think there is a growi ng body of
evi dence that small enboli are not good for organs;
in the heart, | think it is established; and as we
start to | ook at other organs, that notion is
starting to grow. And this trial was caught in the
m ddl e of that in having technol ogy avail able for
surgery using background information, |ike Dr.
Kouchoukos had shown for years that this was a
problem and we were caught in the crosshairs of
being able to denonstrate the enboli being renoved
with the growing idea that enboli can be measured
in some organs but not in all organs, and
potentially, if this trial were to be repeated in a
year or two, maybe we woul d have much nore
sensitive measures. But that's kind of how we put
that in perspective.
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DR KRUCOFF: | understand, and | take
many of your points, Rick. On the coronary dista
protection, as you well know, there is stil
ongoi ng di al ogue about occl usive and nonoccl usi ve
and whet her there are other el ements besides
particles. | don't want to intimate for a second
that there is any proof that particles are good for
anyt hi ng.

| think the reverse side here, and
particularly in a large vessel that feeds virtually
every other vessel in the body, is what size of
particles, how nmany of them and at what cost is
unfortunately where | think "caught in the m ddl e"
is probably a good phrase.

DR. TRACY: Dr. Laskey?

DR. LASKEY: \Wen one gets to this end of
the table, one had better be brief--or insightful
I"1l be both.

[ Laught er.]

Ri ck, you can't conpare PercuSurge and
Ilb/11la inhibitors in the same breath. | nean,
Ilb/lIlla inhibitors don't do anything for |arge
enbol i ¢ goobers, yet they decrease the rate of
necrosi s.

So this is, | think, wthout being
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di smssive, a rare outcome of a very preval ent
di sease. Atherosclerosis is diffuse, and w thout
simplifying this any further, if you do diagnostic
catheterization, you take a wire out of the body
that has been in the body for 30 seconds, you are
wi ping of thronmbi, you are wi ping off platelets,
you are wi ping off clots--and yet the rate of
stroke or enbolization or other horrible things
during cath is so acceptable that we don't even
think about it. So we are not thinking about
putting filters on our diagnostic caths, but those
clots are there--let there be no debate about
that--and it is a question of how sensitive the
test is to look for them So if you do scanning EM
on your guidewires, you are going to find it.

And if we parlay that to where we are
today, atherosclerosis in the ascending aorta is
virtually present in 100 percent of the patients
that you all operate on, yet the event rate--thank
goodness--is acceptably low-1 to 2 percent, nmaybe
3 percent adverse enbolic-type event rate. Now, it
woul d be great if that were zero, but | don't think
that's why we are here today. But | think we do
need to be careful about signal and noi se and
reduci ng an event rate which agreeably is | ow but
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coul d be | ower.

So | amnot entirely sure what we are all
about here, and we are putting an instrunent to the
ascendi ng aorta purportedly with the ai m of
collecting debris, but it is in there transiently,
it isin there at a nonent in time that you just
sort of arbitrarily said is the nonment of risk, and
yet introducing the trocar [phonetic] into the
ascending aorta could just as well rel ease debris.
Case-in-point--virtually every, single brachi al
arteriotony | have ever done in a patient over 50
[i naudi bl e] catheterization, you open the artery,
and there is placque right there. | mean, it is a
uni versally present disease in these patients, and
yet the dread sequelae are fairly infrequent, and
devel opi ng sensitive tools is critical--you have
heard that; | don't need to repeat that. Assays
for efficacy are sorely needed in this. And
certainly, capturing the universe of the period of
risk is critical. | think you need to be in there
for the whole period at which the patient is at
ri sk, and that includes fromthe noment you
instrument or mani pulate the aorta to the tine that
you go on or off bypass and give protanmni ne.

Those are just nmore editorial-type
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comrents, but that is what we are all grappling
with here, and |'msure it has a lot to do with why
we are not and may not ever, until we have

devel oped an incredibly sensitive test, be able to
demonstrate the efficacy of these tools.

But nmy one question to you is why 75
percent. Wy did you pick that? Wy didn't you
pi ck 95 percent? Seventy-five percent is so little
to ny mind, given the preval ence, the universa
preval ence, of this stuff in these aortas. Wy not
go for a higher figure?

DR. ALLEN: W certainly could have gone
for a higher figure, and if it had been anyt hing
under 96.8, we would have nmet that higher figure.
There isn't a historical background. W have never
had the ability to place a filter in the ascending
aorta before, so we don't know what those nunbers
are.

I think Dr. Edmunds early on was quite
astute when he said the device isn't designed to
capture all enboli, but is it better to have a
devi ce that captures some enboli or just not have
the device at all, and we |let those enboli go.

I guess that's the crux of the
phi | osophi cal debate. | guess as a surgeon, having
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intuitively got to be good for the patient, and as
you pointed out, the event rates that we are
measuring are so small that to power a study to

10 show pertinent and inportant reductions in those
11 event rates would require such a huge study that

12 froma practicality standpoint, it is not

13 reasonable. So you design the trial to capture

14 particles and show the device is safe. And | think
15 that we have acconplished that by neeting both of
16 our primary endpoints.

17 DR. KUNTZ: Just one statistical thing,
18 too--you have to have a little bit of roomfor your
19 [i naudi bl e] about the number that you're trying to
20 show so that you can dempnstrate that the number

21 you have has a |lower battery that is above 75

22 percent.

23 DR LASKEY: | understand that, Rick, but
24 really, a device which is 75 percent efficient is
25 nothing that I would want to fiddle around with.

1 put this device in over 100 patients and seen what
2 it pulls out, I'd rather have something that | can
3 use to pull out sonme of those enboli. You're

4 right--1'd love to have a device that captured

5 everything, but that's not what | have. 1've got a
6 device that captures a lot of emboli, and that has
7

8

9
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I think that what we're tal king about is
efficiency on two levels, but certainly, the
efficiency of retrieval--we have no idea what the
efficiency of retrieval is. Is it 2 percent? |Is
it 20 percent? Is it close to sonething on the
order of 90 percent?

Don't equate the nmeasure of efficacy that
you have here with the measure of efficiency of the
device. W don't know how much of that stuff at
risk of enbolization is actually retrieved. Yes,
96 percent of your device have done so, but that's
not the sanme as how much of the stuff which is at
risk of enbolizing is actually retrievable ergo how
much do you |l ower the risk of enbolization

Dr. White, it's all yours.

DR. WHITE: | can't be insightful, so
will be brief.

[ Laught er.]

I amintrigued by enmboli protection. | am
i nvolved with enboli protection in multiple organs,
as Rick knows, and | like the intuitive argunent
that | never saw an enboli that | liked. | think

the problemis--and you guys probably know this
better than I do, but for the rest of our pane
menbers--as Dr. Laskey just said, taking five
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enboli out of circulation is a great idea, but not
if 500 get by. And | think there is a threshold at
whi ch we woul d decide that there is efficiency or
efficacy in taking those--even partial prevention
is better than no prevention--but there is a
threshold where the partial prevention neets the
road, and that is, | think--we have heard from

mul tiple people who keep trying to get to this
denomi nat or .

The only thing | found in the whole
pack--and tell ne if | amwong about this--it is
under agency review for us; | don't know where you
guys have it--it is under "Summary of FDA Met hods"
on page 3. At the very bottom it says that you
did an in vitro study with these 120-m cron beads,
and that your acceptance criterion was to capture

50 percent of those beads. Aml--1 don't want to
go faster than you can go--it is Nunber 5 in the
Agency's sunmary. | don't know where it came from

in the primary pack. Do they have the Agency
summary?

DR ZUCKERVAN:. Yes. It is in Dr. VWeéntz'
initial review

DR. VHITE: On page 3--do you see what |
amreferring to? It is Nunber 5 at the bottom of
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that page. And what it shows is that in vitro, |
guess this is, if you said 50 percent was captured,
and that was your goal, that was your acceptance
rate. |s that what you set up?

M5. CHANG That was the | ower threshold.

DR. WVHITE: So you woul d have been happy
with a 50 percent capture rate?

M5. CHANG These were pol ystyrene beads.
We were testing the worst case. So they were
literally like pinballs.

DR WHI TE: Yes.

M5. CHANG Now, in the body, the
particul ates woul d be nore sticky. So yes, we
chose that | ower threshold--this is based on
initial bench-testing. Qur values ranged fromthe
large filters to small filters, so it was sometines
as high as 80, 90 percent.

DR. WVHHTE: Right. The design itself
| ooks to nme like it would be better than 50
percent. If | put that in a plastic tube and bl ew
balls to it, just as you nentioned with the
wi ndsock, we ought to capture those balls. So when
you start to talk about the failure mechanism the
reason that you would fail to capture them is that
because you are not getting uniform depl oyment of
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the ring in the aorta? Are the balls sneaking
around the ring? Wy do you fail to capture a
bal | ?

M5. CHANG There is a little bit of a
teeny gap right here, so again, on the smaller
filter, this gap percentage is snaller. 1In a
larger filter, it is a lower percentage. And it is
just the way the filter is deployed, because again,
there is alittle bit of--

DR. VWH TE: Because the next question
have for you that again goes to the clinical arena
is could the surgeons judge the adequacy of the
depl oynent. For exanple, the only experience
have like this is the EPI filter, which is a
nitinol ring. And we inage that radiologically and
actually find a reasonabl e nunber of times that we
have to adjust that filter to get it to actually
oppose the wall; otherwise, it cants and tilts, and
we don't have apposition

Do you guys have any direct control over
the apposition of this filter? Do you know if it
is cocked, or do you know if it is--do you know
what | mean--canted in one way?

DR. ALLEN: | understand what you are
asking, and | think the answer to that is that
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there is a tactile sense to the device that you can
tell when it is certainly deployed, and when you
are having problens with deploynment, if you had a
problem wi th depl oynment, that tactile sensation
gi ves you that feedback, and you need to make
adj ust nent s.

DR. WVHITE: But you don't actually | ook at
the ring. You are not seeing it; it is going
through the wall of the aorta.

DR ALLEN: No.

DR. WVHITE: And your ultrasound--Dr.
Kouchoukos, when you image these with your imaging,
can you actually see the ring on ultrasound?

DR. KOUCHOUKOS: It woul d be very
difficult, because the probe is a 7-megahertz probe
that sits on top of the aorta, and it would be
i mpossible, really, to effectively inmage that area
And TEE doesn't give you a good image of that
particul ar part of the aorta, as you well know.

DR. WVHITE: And then--do you want to say
somet hi ng el se?

DR. ALLEN: | just wanted to cone back to
your comment about do things go around. | think
Jean tal ked about the small area at the top, but
you all know when you | ook at fenoral arteries or,
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as surgeons, you |l ook at the ascending aorta, that
these aren't perfect manufactured tubes,
particul arly when you have disease in them-they
have nooks and crannies and stal actites and
stal agm tes--and placing the device down in here,
you woul dn't expect to get perfect apposition of
the nitinol ring to the inside dianeter of the
vessel wall

DR. WVHITE: | agree, but that's the whole
pur pose of reaching the threshold where--your
argunent which you are trying to make it, which is
that without neasurable efficacy, |less enboli are
better than nore enboli. And | would like to get
confortable that we are taking out nost of the
enbol i, because taking out one out of 300
mllion--1 wouldn't agree with your argunent if you
were taking out a vast mnority of the enboli

The other thing is in sizing--1 notice
that your device cones in 3 mqmand 4 nm i ncrenents,
and you size the aorta with a device that measures
the outside dianmeter of the aorta. Have you | ooked
at or neasured any internal consistency anong
operators at being able to fit the aorta and get it
right? Are you able to judge the right size of
that aorta? How much do you m ss? What is the
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variability there?

DR. ALLEN: Actually, we make estinmates of
the thickness of the ascending aorta, and when you
are sizing the device, you step down so that you
take into account the internal diameter--

DR WVHHTEE M question is is there any
measur enent of how accurate any given surgeon is,
or between surgeons, at nmaking the right choice for
the filter in order to fit that aorta, because if
you are going to have high-efficiency capture, you
really want to be neasuring very carefully, or at
| east be very on-the-nmoney about the right size.

Do you have any neasurenent of that
consi stency or accuracy or the ability to correctly
deploy the filter?

DR. ALLEN: | don't have specific neasures
where we measured how effective the surgeons were
at measuring the device. The devices that you use
to neasure the size of the ascending aorta are
graft-sizers that vascul ar and cardi ac surgeons use
every day, and to nmeasure the size of the ascending
aorta, it's not rocket science.

DR VHHTE: But with a 3 mmsensitivity, a
little bit of m stakes make for inconplete |oops,
and again, if we are tal king about that |ess enbol
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are better than nore enboli, | would want to know
that you are accurately doing the best you can to
screen all of those out.

DR. ALLEN: | can just tell you that as a
surgeon, | think | do a pretty accurate job of
usi ng the vascular sizers to tell me what the size
of the ascending aorta is and in choosing the
appropriate filter size.

DR VHHTE: It would be an interesting
10 experinent to actually do it in a nodel, even an
11 ani mal nodel, and measure your enboli three
12 different tinmes or two different surgeons or take a
13 coupl e of your fellows--you could tell us that, "Do
14  you know what--we have five guys do it, and it's an
15 easy thing to do; this thing fits no problem" or
16 you could tell us that there is a trenendous anount
17 of variability between surgeons and your ability to
18 capture these or fit this device appropriately.

19 M5. CHANG Dr. Wite, actually, I'm

20 sorry--in Europe when we did our first cases in the
21 early 1990s, we did that correlation, and that's

22 how we canme up with the aortic sizer. So we would
23 have the surgeons--these were the first 20 or so

24 cases--do the aortic sizers and also do M

25 [ phonetic], and they correl ated.

O©CoOoO~NOOOTA~,WNPE
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DR. WHITE: How did you neasure that?
M5. CHANG | think they did inmaging
DR. WVHI TE: They inagined the | oop?
M5. CHANG  The cross-section

DR WH TE: Wth what?

M5. CHANG Epi-aortic

DR WH TE: Wth what--ultrasound?
M5. CHANG  Yes.

DR. WVH TE: Ckay.

The only other issue is that, again going
back to the efficiency, the filters only filter
everyt hing bigger than they are, and that's a
debate that we all have about distal protection
devices. |If you choose a filter which is nice to
use, and you can have flow and all those things,
you have to give up everything smaller than the 120
mcrons if that is the size you pick, or if you
pick a smaller pore size, you get problems with
that as well.

But that goes to the efficiency of fewer
enboli, and that is that we really don't know that
the big enboli are the problem As you have shown
in your graph, the snmaller enboli block the smaller
brain arteries. So you may be picking out the big
chunks, and the little stuff is still causing a
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problem which is why | think we get back to if
there is a threshold where taking enmboli out is
good, then we would like to get some neasure of
that efficacy. That is why | think just the
rationale for me that taking out some enboli is
better than no enboli is difficult to get
ent husi asti c about.

That's all | have.

DR. TRACY: | have just a couple of quick
questi ons.

This study was specifically not done in
people with very severe aortic disease, and yet it
did show, whether these things are clinically
rel evant or not, nore evidence for aortic
di sruption than not having a devi ce depl oyed.

What is there that tells us that if we
move into people with nmuch nore severe aortic
di sease that we won't have greater consequences of
an increased nunmber of aortic disruptions? Wy
woul d it be safe?

DR. ALLEN: If you recall the odds ratio
table that | showed you at the very end of the
slides, for example, in the higher-risk patients,
there was a specific conmponent there that | ooked at
i mged pl acque what grade the aorta was, and there
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was a correl ati on between grades of placque versus
whet her or not an EDS was occurri ng.

I can give you that assurance, that there
didn't appear to be an increased incidence of EDS
in patients who had worse aortas. What | can't
come back to is that it is an assunption that nore
at heroenbolismis generated in patients who have
worse aortas--but | can't give you the denoni nator
as Dr. Laskey and Dr. \Wite have both asked

DR. TRACY: And the other question or
comrent | have is that there are other things that
cause neurol ogic events. How do we know that the
things that aren't getting by aren't the things
that woul d be causing problens? | am struck by
this lack of any kind of endpoint to | ook at that
Wit h.

DR ALLEN: | think the whole flavor of
particularly the | ast several questions illustrates
the struggle that the panel has with the intuitive
notion that particle renoval is bad, but the study,
because it is a safety equival ence study, doesn't
show this dramatic reduction in events. And it
relates, as we tried to go through, and it is--you
want this device to be able to denpbnstrate a
reduction of events, but as Dr. Laskey pointed out,
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the events that fortunately occur wi th excellent
cardi ac surgical care today are not that high. So
to power and design studies that can appropriately
measure those events is very difficult.

I think the issue is that the conposite
events, or the events that conprise that conposite,
were chosen to | ook at the device as far as the
safety standpoint, and that's how the study was
powered. That's how the study was done, and as an
investigator, | ampretty proud of how that study
was done

DR KOUCHOUKCS: | think it's also
important to recognize that the stroke rate in
80-year-old patients is not 2 percent or 3 percent.
It is more like 8 or 10 percent. And the
preval ence of significant renal dysfunction is also
hi gher. W did not have a | arge percentage of our
patients in this study, for obvious reasons, who
were in that category, but one can assune that it
m ght be possible to denponstrate efficacy in this
hi gh-ri sk group because of the higher preval ence of
bot h of these major conplications.

DR TRACY: Dr. Aziz?

DR AZlI Z: The size of the filter in the
heart-1ung machine is usually about 20 m crons.
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The size of the pores here is about 120 microns, if
I amright. In your testing and design before you
came up with this, did you try filters with smaller
por es?

M5. CHANG Yes, we did. W |ooked at
85-m cron pores, and the issue is the
back-pressure, which then starts to create arteria
resistance. So the 120 allows for basically al nost
virtually no pressure drop between the filter, and
also to catch particulates of a size that-- again,
Dr. Barbut and Yao [phonetic] did a study where
they | ooked at enbolic size with regard to
neur ol ogi ¢ outconmes, and there seenmed to be a
collection of |arger sizes at about the 120 mark

DR. AZIZ: This is has obviously been
avail abl e in Europe since 1998 or so. CQutside the
group of patients that we have di scussed today, is
there a general feeling that in the ol der patients
that are being done there--over 80--that there has
been a clinical benefit?

DR ALLEN: The short answer to that is
yes, the European data woul d suggest that there is
a risk reduction particularly in high-risk
patients, but you'll note we haven't shown any of
that data, because it is not random zed data. |
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think it is not appropriate data, and | think you
have to stand on the randoni zed control data, but
you asked the question, and--

DR AZIZ: And that's published, or was
that just an inpression?

DR. ALLEN: That's published
dat a- - Eur opean Jour nal of Cardiovascul ar and
Thor aci ¢ Surgery.

DR. AZIZ: This is actually a question for
10 future trials that involve neuro-protective sorts
11 of mechanisms. Can the S-100 protein be used as a
12 mar ker ?  Some peopl e have done that for brain

O©CoOoO~NOOOTA~,WNPE

13 injury on cardi opul nonary bypass.

14 DR. ALLEN: | can't--Dr. Kouchoukos and
15 Dr. Kuntz are both eager to answer that question
16 DR. KUNTZ: And |1'd love to hear Dr.

17 Marl er on that, because we would | ove to use

18 somet hing for carotid studies as well. | don't
19 know i f he knows about that.

20 DR MARLER No

21 DR. KOUCHOUKOS: There is data in the

22 cardiopul nonary literature, and Dr. Ednunds, who is
23 the current editor of one of our journals, can

24 probably address it. But it is a very insensitive
25 mar ker in patients who are undergoi ng
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cardi opul nonary bypass wi th neurologic injury.
That's the short answer.

DR. EDMUNDS: The S-100 protein is a
mar ker of neurologic injury, but it is also a
mar ker of macrophage [inaudi bl e] activation, and
since these operations are all contaminated with
field suction, reclaimng field bl ood, the marker
is not areliable index of neurologic injury.

DR. TRACY: Are there any other questions
fromthe panel for the sponsor?

DR MARLER  Could I ask one nore
question?

DR TRACY: Yes.

DR MARLER | haven't heard much about
the indications and the precautions, and we are
asked about that. Could you wal k me through your
thi nking on going fromthe selection criteria in
the trial to what you are recommendi ng as
i ndi cations for use?

It seens to ne that the trial selected
patients at, at |least neurologically, a |lower risk
of events, and yet, it seens you are actually
intending to use this for a nuch broader range of
patients. |Is that correct, and could you wal k me
through at | east sone of the exclusion criteria to
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expl ain why you woul dn't continue to apply them
when it is actually used?

DR. ALLEN: | think froma practica
standpoi nt, the device, except in aortas that
couldn't be cross-cl anped or that the surgeon chose
not to cross-clanmp, you are right, the device would
probably be nore broadly applied.

I think you do have an opportunity when
you | ook at the subset of patients that were
consi dered higher-risk that you saw sone mitigating
effect in those patients with the filter, so those
patients were deriving a benefit.

It is an inference, and | don't draw
superiority in those patients--1 don't make that
claimat all--but it does allow us to show that
there is a subset of higher-risk patients whom we
certainly didn't harm and actually, some of the
data suggests that we saw sone benefit.

DR. MARLER: But | think you made
reference that those patients at higher risk were
excl uded for obvious reasons fromthe trial, and
they are not so obvious to nme if you then intend to
use the device in them

DR. ALLEN: The patients--we specifically
wanted to | ook at--when you design a trial for
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safety, to denonstrate safety of a device, | don't
choose patients who are going to have tons and tons
of conplications. |If | want to denonstrate
superiority, | choose a population that is going to
have a |l ot of conplications so | don't have to
enroll as many patients, and | can denonstrate

t hat .

So the trial, for all the reasons that we
have di scussed--and it is still a very large tria
just to denonstrate that equival ency--was designed
in that fashion.

There were patients, though, who were at
moderate or high risk as neasured by the d evel and
Clinic Score, 20 percent of our population, and in
those patients, certainly the device was safe, and
in that subset analysis, there may have been some
benefit shown.

So | think surgeons are going to have to
use their judgment as to whomthey are going to use
this in. The only patients froman aortic
st andpoi nt who were excluded were if you couldn't
cross-clanp the ascending aorta. |f they mnet
i nclusion and exclusion criteria, and you got to
the operating room and the patient unfortunately
had a porcel ain ascending aorta, those patients
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weren't included.

So | think some of the precautions you are
asking me to come to, clearly, if you can't put a
clanmp on the aorta, you are probably going to have
totry to figure out some other nethod to
revascul ari ze these patients, and the filter isn't
going to be appropriate in that popul ati on, because
it is obviously attached to a cardi opul nonary
bypass cannul a.

DR. EDMUNDS: If | mght just comrent, |
think the Higgins Score is alnost irrelevant to
this probl em because there are lots of ways to
die, and the Higgins Score will be influenced by
whet her or not somebody has enphysemat ous
[ phonetic] lungs, and | can't see how this device
is going to affect that--and a | ot of other
factors. | think that |local factors are the ones
that are relevant here--things that directly
produce particul ate enboli

DR. ALLEN: | don't disagree with you, Dr.
Ednunds.

DR. EDMUNDS: | hope not.

[ Laught er.]

DR TRACY: Dr. Krucoff?

DR. KRUCOFF: | just have one question,
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really, to Dr. Allen and Dr. Kouchoukos, and
accepting that this is not going to be a data-based
answer. But if this device were approved and cane
on the market comercially, as two of the

i ndi vi dual s who have obviously had their hands on
it in human application nore than anybody el se, can
you tell me just what ball park of your tota
clinical practice of open heart surgery you think
you woul d use this thing in? |In what percentage of
patient would you actually pull this off the shelf
and use it?

DR KOUCHOUKCS: Based on what we know
fromepi-aortic scanning, as | showed you, we know
that the preval ence of atherosclerosis begins to go
up at age 60 or 65. The cut-off in this study was

60. | would consider using it in every patient
over the age of 60.
In this study, we retrieved enboli in 96

percent of the patients. There is every
expectation that as you apply this to ol der and
ol der patients, we would retrieve nore debris. So
I would use it in any adult patient over the age of
60 undergoi ng a cardi ac procedure.

DR. KRUCOFF: And again, Dr. Kouchoukos,
in a very broad sense, is that 30 percent, 50
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percent, 70 percent of your practice?

DR. KOUCHOUKOS: Well, it depends on an
i ndividual's practice, but in an average adult
practice, that would probably encompass probably 85
to 90 percent of patients who have cardi ac surgica
pr ocedures.

DR KRUCOFF: Dr. Allen?

DR. ALLEN: I'msure it's the sane in your
institutions. | don't have cardiol ogists referring
10 me too many young, healthy patients anynore. Mbst
11 of nmy patients are over the age of 64. The medi an
12 age in my practice is 72
13 I would agree with Dr. Kouchoukos. About
14 20 percent of ny patient are done of f-punp. | am
15 not a huge advocate of off-punp, but | use it
16 sel ectively in appropriate patients, so you can
17 al ready take ny number down to about 80 percent. |
18 amgoing to use it in a lot of patients.

19 DR. KRUCOFF: So nost of the patients in
20 whom you woul d cannul ate the aorta, you would use
21 thi s device

O©CoOoO~NOOOTA~,WNPE

22 DR. ALLEN: Patients that | would put on
23 car di opul nonary bypass and cannul ate the ascendi ng
24 aorta, | think the device is very safe, and the

25 stuff you see on the filter, it's hard to say that
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it's not a good thing to take these things out; so
I would be using it pretty frequently.

DR. TRACY: It's hard to say it's not a
good thing to take it out, but it's not easy to say
that it is a good thing to take it out.

DR ALLEN: Yes.

DR. TRACY: | nmean, we have very little
that says it is a good thing to take it out. 1'd
just like to nake that point.

DR. ALLEN: Dr. Tracy, you are absolutely
right, and | think that gets back to the whol e
issue that it is a safety study and not an efficacy
st udy.

DR. TRACY: Right.

Are there any other questions fromthe
panel at this point?

[ No response. ]

DR TRACY: If not, we'll take a 15-minute
break and then reconvene.

[ Break. ]

DR. TRACY: If everybody would take their
seats, we can reconvene.

There have been a nunber of questions
regarding the efficiency of this device at
col l ecti ng what ever "goobers" it is collecting, and
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| believe the sponsor may have sone additional
informati on that m ght hel p us understand the
efficiency of this device.

M5. CHANG Yes. W just got our bench
test results fromCalifornia, and the average in
the bench test is 80 to 90 percent.

DR WVHITE: |Is that the experinment with
the 120-micron beads?

M5. CHANG Yes--the pinballs flying all
over.

DR TRACY: And there were no studies done
with something that was nore simlar to
at heromatous or to blood clots; is that correct?

M5. CHANG  Yes.

DR. TRACY: Al right. At this point,
we'll start going through the questions that were
posed to us by the FDA

Questions for the Panel

DR. TRACY: The first question: The
primary safety endpoint for this study was a
composite of seven adverse clinical events detail ed
on this slide. The median foll owp was 7 days.
Sone facts fromthe study are: The observed
overal|l composite event rates were 17.1 percent in
the EMBOL- X arm and 18.9 percent in the control;
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the conposite event rate for the EMBOL- X arm was
shown to be equivalent or not different fromthat
in the control; also as specified in the protocol,

a separate test for a lower event rate in the
EMBOL- X armwas not statistically significant; the
EMBOL- X arm denonstrated a significantly higher
i nci dence of aortic endothelial injury--9.2 percent
versus 2.0 percent. Although these patients did
not appear to have any short-termclinical sequel ae
resulting fromthese injuries, long-termeffects
are unknown.

So the first question posed to us is: "Do
these data support the safety of the EMBOL- X
intra-aortic filter?"

I am supposed to summari ze the di scussion,

and | really have no idea. | think in terns of
bei ng equivalent, if that is equivalent to doing
not hing, then, | suppose it is equivalent to doing
nothing. | really don't know how to answer that
question. [|'Il have to ask the other panel menbers
if they can be nore articulate than | on this
quest i on.

DR. KRUCOFF: Isn't safety and issue of
doing harn? | think fromwhat | heard discussed,
ot her than the scanning finding of the "ding" or
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what ever we are calling the little flap of tissue,
which it seemed pretty unclear is related to any
kind of clinical sequelae, it sounded |like there
was reasonable information to support that no harm
was being done. The non-inferiority statistic
actually al so, to my understandi ng--and David,
maybe you can chine in--inplies that at |east no
harm i s bei ng done.

DR. DeMETS: Yes. M assessnent of that
woul d be that it certainly met the criteria that
were established for the clinical delta that you
were after, and noreover, the rates are actually
lower in the treatnment arm overall, the conposite
is |lower; and when you exam ne the individua
components, nost of themare at |least in the
direction--a few are in the wong direction, but
just by alittle bit. So we would like to have
more data on that, of course, but this is what you
have.

So for the issue of safety within the

criteria that were set up, | think they have net
those goal s.
DR. TRACY: Yes. | guess the thing that

I"mstruggling with is that | question whether this
was an appropriate safety endpoint, but it was what
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was predetermned to be the endpoint of the study.

Br anf?

DR. ZUCKERMAN: Right. Dr. Tracy, | think
mul ti pl e peopl e have conmented that in the year
2002, they might design a different-type trial, but
we have to appreci ate how FDA and the sponsor
designed the safety primary endpoint when the tria
was first designed. And | believe safety was
really designed the way Dr. DeMets just summarized
They nmet the delta. The trends were in the right
direction. And our third concern, which the pane
has commented on, was that the aortic disruptions
did not have significant clinical sequelae, and if
that is the agreement of this panel, then, for our
purposes, it has net a safety definition.

DR TRACY: | think it has net it in the
patients that it was tested in. | don't think you
can extrapol ate beyond the patients who were
tested. | don't think there are data that would
support expanding into a different group of people,
for exanple, people with greater degrees of aortic
di sease. There are no data that support that.

DR. ZUCKERMAN: And | amglad that you
mention that, because nultiple panelists asked
about that this nmorning, and that question of
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|l abeling is a critical one that we will get to in
Question 4.

DR EDMUNDS: Yes, but this was a random
sampl e of a popul ation of patients that has been
wel | -characterized and defined. The nean age was
71. So | do think that if statistics apply to
anything, they apply to a set of patients that fit
these descriptors.

DR. TRACY: It applies to the patients
that were included in this study. It doesn't apply
to another type of patient. So | would agree with
you. But that has--

DR. EDMUNDS: O her type of patients.

DR. TRACY: Right--that were not studied.

Are there any other comrents regarding
this first question?

[ No response. ]

DR TRACY: If not, we'll nove to Question
2

"The primary effectiveness endpoint in
this trial was to denonstrate that 75 percent of
the devices would capture at | east one particle
during el ective CABG or single-val ve procedures.
This was denonstrated in the study. There was no
demonstrated reduction in any category of clinical
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adverse event in this well-controlled patient
trial."

"Pl ease address the foll owi ng concerns:

1) Can this nethod of enbolic entrapnent, from
this study or elsewhere, be extrapolated to
clinical efficacy?"

I think that the answer to that is that we
probably cannot extrapol ate beyond what data we
have. W do see that it is efficiency in
retrieving material from patients undergoing
surgery. W don't have data that woul d support
clinical advantage to that. W don't have data
that it is harnful to retrieve this material. But
I woul d be cautious about extrapol ating on the
basis of intuition.

DR LASKEY: |I'mnot sure that we know it
is efficient. W know that it does. W don't know
the efficiency. So perhaps it's best just not to
use that term

DR WHI TE: The confusion cones fromthe
fact that 90 percent of the patients had some; so |
think that's where you say that a high rate of
recovery. But the number of total enboli that was
recovered is unknown, and | tend to think of that
as the efficiency of the filter, so it is an
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unknown efficiency rate.

DR. TRACY: Ckay. Good point.

Are there any other comrents on that
particul ar bullet?

DR KRUCOFF: Well, there are sort of two
parts--clinical efficacy and efficiency. On
clinical efficacy, it would seemlike we were
pretty consistently clear there is no denonstration
of an obvious rel ationship other than thinking that
enboli are bad. There is no relationship in the
data to clinical efficacy.

And the second part is really about
ef fecti veness or efficiency of thronbi, and there,

I think we have, as Chris said, the denom nator
i ssues.

DR. TRACY: And the second part: "Do
these data support the effectiveness of the EMBOL- X
intra-aortic filter?"

I think you are hearing conments on that
that we don't know how nuch was mi ssed that was not
captured. There is no way to know what was not
captured by the device.

DR FERGUSON: Does the fact that it
captures a known quantity that we know about give
thema plus? | think it does.
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DR. TRACY: | think the problemagain is
that we don't know what it doesn't capture. There
is no bench data that tells us exactly what it
doesn't capture with something that woul d be
bi oequi val ent to human at her omat ous naterial or
cl ot.

We know that it captures sonething, but we
don't know if there is 1,000 times or one tinme or
10 tines as much that is getting past the filter.

DR. FERGUSON: But you are posing that as
a negative, and what | amlooking at is the
positive, which is that it captures a known
quantity that we know it captures over the non-use
of the filter.

DR. EDMUNDS: Yes--you have distorted the
quest i on.

DR FERGUSON: No.

DR. MARLER: | don't think he has. M
concern is that my common sense and intuition tell
me that using the word "effectiveness" and not
meani ng "clinical benefit" is distorting the
question. \Whether the filter pulls back objects or
not, | don't think there is any question.

DR. TRACY: Maybe the FDA can clarify what
they are actually asking us here.
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DR ZUCKERVAN: In an ideal world,
certainly, we would have liked to have been able to
say yes to clinical efficacy; it makes it a mnuch
easi er decision for everyone concerned. But I
thi nk everyone agrees that those aren't the data
that we have in front of us, so what we are | ooking
for is expert clinical opinion. For exanple, the
fact that we have this device, this tool, that can
be used in cardiac surgery to take out a certain
nunber of particles, for the cardiac surgeons on
the panel, is that an effective device? W won't
be able to give you the denom nator, but we woul d
I'i ke your clinical inpression

Certainly for those who don't do this
procedure every day, we may have a different
i mpression, but we are interested especially in the
cardi ac surgical perspective

DR EDMUNDS: Well, the term™"clinica
efficacy" is a very anmbiguous term |It's a bad
term Does this method of enbolic entrapnent
renove particulate enboli fromthe circul ation?
That is unanbiguous. That's what the question
shoul d be.

The second question is does it have
clinical effectiveness, if that's what you want to
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ask. But you have got to have an unanbi guous
quest i on.

DR. ZUCKERMAN: Okay, then, how woul d you
answer those two questions?

DR EDMUNDS: You would |ike nme to answer?

DR ZUCKERMVAN:  Yes.

DR. EDMUNDS: 1'd be delighted to answer.
Do you want it in half an hour or |ess?

DR ZUCKERMAN:  Yes.

DR EDMUNDS: It does renove enboli, and
they have not shown any clinical effectiveness in
this study.

DR. FERGUSON: | would agree with that. |
don't think we have data to support the clinica
ef fecti veness. They have said that, and we have
said it here, so that's easy to answer.

But | do think that we still have to say
that in the sumtotal of taking care of patients in
the operating room anything that you can do where
you can prove that you are taking out this
mat eri al, but anything you can do like putting a
filter in the arterial pressure |line of the
heart-1ung machi ne, and we see the material that is
trapped in that filter, we know that that's a good
thing for the patient. And | viewthis as the sane
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sort of thing.

DR ZUCKERVAN: And, Dr. Aziz, do we have
consensus there?

DR AZIZ: Yes, | think | would agree with
the other two surgical nmenmbers of the team

DR. TRACY: kay. So | think you have
heard the spectrum of answers on that. W don't
know how much is left behind, but it's a good thing
to take away sormet hi ng.

DR. WVHHTE: Do you want to hear the other
side of that argunent?

DR. TRACY: Absolutely. Dr. Wite?

DR WH TE: | think that that is not
clear. | could put anything into this patient's
body and have a few bits stick to it and say,
"Look, | got one." Is it a tool that takes out

enboli? Yes--1 got one out of 150,000 enboli

My problemis--1 won't argue that 97
percent of these patients had enboli renpved--what
I am concerned about is that | have no idea whether
that is doing the patient any good. | think that |
woul d feel nuch nore happy with partial capture and
a clinical benefit than to support the efficacy of
a tool that may not have any benefit.

So the question then is are we denying the
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surgeons a tool that they mi ght want to use.

think that's a much nore difficult question. But |
don't want anybody to get confused that | have some
under st andi ng that the tool that renoves sone
benefits is something that | could say is a good
thing to use in the next patient that has bypass.

I think that's the difference between that and the
bypass filter. The bypass filter is very small; it
captures lots of bits. The question of efficacy
there is much nore easily satisfied, because you
can |l ook at the other side of the filter and see
what it m sses. Wat these guys can't tell us is
what is on the other side of the filter, what is
being m ssed--plus the filter is partially
filterable, and there is disease distal to the
filter that causes these events, both renal and
neurologic, nultifactorial disease. So | think we
don't have a very good handl e on this.

DR. TRACY: | think these are very
difficult questions to answer, and the problens are
the difference between clinical efficacy, and
think the answer is pretty clear on that part that
we don't have denonstrate of clinical efficacy, and
the problemwi th effectiveness of the device--it
renoves sonething, and the surgical feeling is that
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it is a good thing to renove somet hing, and the
other side of the coin is that we don't know if it
is renmovi ng one one-thousandth or 90 percent of
what is there available to be retrieved. That is
the ambiguity that | think--

DR LASKEY: Can't we do better than that?
It is so disingenuous to let us go on the record as
sayi ng that taking something out is a good thing.
It's just so disingenuous, it nmakes nme very
unconf ort abl e.

Suppressing PVCs is a good thing. It also
kills people.

I just can't accept that. Can we change
the | anguage? Taking sonething out is a good
t hi ng- - no.

DR. EDMUNDS: Warren, we have got to put
this problemin the context that it really is.
Enbol i zation to the brain has been known since
Lee's paper in 1960. It has been a huge problemin
cardiothoracic surgery with bypass since that tine.

The i nprovenents that we made that allow
us to have the cognitive deficits that we have

today are small, incremental inprovenents--heparin
dosage, antifibrinalitics, protenine--all those
sorts of things. It is going to be incremental
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This is just a little baby step, perhaps, but it is
a step in the right direction because you are
draggi ng out some garbage.

I think you have to look at it in that
context. That means that there is a | ot of garbage
still in there. W knowthat. But we are going to
be taking it out spoonful-by-spoonful. That's what
it has been for the |ast 42 years.

DR. TRACY: | have the feeling there is
not going to be consensus on this.

DR MARLER No. | think that the
question about whether it is good or not to remove
the enmboli in a way is kind of independent of this
di scussion. | mean, that could be answered by

different studies or looking at the literature and
form ng an opinion that way, which we really have
not done.

I thought we were |ooking at the results
of a particular trial.

DR. TRACY: If we renove the question of
whether it is good or not, then |I think the answer
becomes even nore difficult, because if we don't
assune that there may be value to renoving it, we
have an unknown percentage of something that is
bei ng remobved, and it becomes even nore difficult
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to answer the second bullet.

So | think | respect the surgical opinion
that renoval of material that would otherw se have
gone somewhere probably is a good thing, although
we do not have that clinical efficacy answer.

It is unfortunate that there is not a
better endpoint in this study to look at. [|'m not
sure we're going to get nuch farther than where we
are with this question.

DR. KRUCOFF: 1'Il just make one coment
and probably end up having to change specialties,
because | actually lean toward the surgical group
on this one.

I think it would concern me if we felt
that these little intimal "dings" or that somne
other significant safety issue or that some
techni cal elenent that really nmade you redo or do
differently the basic procedure of cannul ating the
aorta were a part of this device. Then | would
feel very conservative about all the issues that
have been so nuch di scussed, about whether pulling
grunge out of the [inaudi ble] neant anything.

| guess, based on our consensus on the
first point, if there is really no significant
safety issue--and my understandi ng of the
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di scussion this nmorning, including all of us
surgeons on both sides of the table, is that you
put this thing in, you cannulate the aorta the sane
way you woul d for another purpose, and you
basically slide the filter in with a pretty
straightforward--essentially, with no rea
techni cal change from how you woul d do a routine
open heart procedure--then, if debris is bad, and
you are pulling it out, is that the first
spoonful --it sounds to nme |like the surgeons from
both sides of the table feel like it probably is.
And it is very clear that we aren't going to see
any answer to that question in the dataset. But if
there is not a significant safety issue, then, to
me, a lot of the judgment about whether or not to
use this probably ought to come not fromthe pane
but froma community of surgeons who do this in
live patients, and the only way they can do that is
if it is available.

DR TRACY: (Qher conments on this
question?

[ No response. ]

DR TRACY: If not, we'll nove to Question

"Do the study data support an appropriate
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ri sk/benefit profile?"

I think you have--1'mnot sure what the
question is, really.

DR. ZUCKERMAN: Okay. Dr. Krucoff just
gave an answer to the question. He is |ooking at
the data in this study as well as general
experience, literature, et cetera, to try to cone
up with a risk/benefit profile which he judges to
be positive.

We are asking for other coments. At the
end of the day, one needs to cut to the chase. |Is
there enough data within this study and external
data to agree with Dr. Krucoff's conments?

DR. TRACY: | think you' re going to hear
the sane kind of debate back and forth anobng the
panel menmbers. | think within the confines of the

type of patient who was involved in this particul ar
study, Dr. Krucoff's answer probably is the correct
answer. But | would caution again not to

extrapol ate too widely, and | am having the sense
that there would be wi de extrapolation if the
device were clinically avail abl e.

DR. MARLER: | guess | can say that it's
hard to conpute a risk-benefit when you have no
i ndi cation of any benefit. | amextrenely cautious
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about, quote, "approving," whatever that neans,
somet hing for which there is no evidence of any
benefit. And there is sonme risk--we have discussed
it--and there were a | ot of questions about whomit
is going to be applied in.

So | would say that you can't say that the
study data support a risk-benefit profile because
they don't support any benefit.

DR. EDMUNDS: | think | can disagree with
that. It does not support any clinically
demonstrabl e benefit except that it renmpves a
filter full of garbage, and that's a benefit.

DR. TRACY: Accepting that on,
basically--at this point, we have been asked to
accept that on intuition, and | have a hard tine
accepting that on the basis of intuition, because
we still struggle with not know ng what got by. So
it is very difficult, | agree

DR. WVHITE: The problemis it only takes
one piece to cause a stroke. You can get an
endpoint with one piece. That is why it is hard to
know that if you got 60 percent of them there is a
clinical benefit associated with that, when it only
takes one to cause an endpoint.

DR. EDMUNDS: | amjust really frustrated
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For 42 years, we have been doi ng open heart

surgery, and we have known that we have been
circulating enmboli. W're going to do it tonorrow,
with or without the filter, circulating enboli. So
there is no argunent that there are no nore enbol
going to circulate if you use this device. There
are going to be lots, but there are going to be

|l ess. The amount less is what is on the filter.
That's the benefit. It is not a clinically

10 denonstrabl e benefit.

11 They didn't neasure clinical benefit in
12 this study. They didn't say they neasured it, they
13 didn't intend to neasure it. W can't hold themto
14  that standard.

15 DR TRACY: | think it's alittle nore

16 than that. | think it's the whole issue of what is
17 not known about what gets by. That's a very,

18 t hi nk, unknowabl e thing. There is sonething

19 appeal i ng about renoving debris, but we don't know
20 how rmuch is being renoved

O©CoOoO~NOOOTA~,WNPE

21 Dr. Laskey?

22 DR. LASKEY: | think what Hank says is

23 absolutely on the noney. | would agree with it 100
24 percent. It is just unfortunate that nost people

25 when they hear "risk-benefit" think about clinica
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benefit. They think about the risk of harm and
they think about the risk of clinical benefit.

So perhaps again, the |anguage coul d be
sof tened here sonmewhat. But "benefit" here needs
to be strictly qualified that this is not an
artifactual benefit, but it is a benefit in terns
of the study, which is strictly defined as catching
stuff on the filter. But it is not a clinica
benefit. Wen people see "risk-benefit," that's
what they think of.

DR. VHITE: Do you need to consider the
potential risks because you didn't neasure a
clinical risk in these patients; are there other
theoretical or potential risks? W had a |ot of
di scussi on about air. W had discussion about
di sruptions, use in people with nore sick aortas.

If we are going to hypothesize about a
possi bl e benefit, should we hypot hesi ze about how
potentially dangerous this could be if the device
were m sused?

DR. LASKEY: Thank you, Chris.

One point | wanted to nmention is that we
don't know that these disruptions are the triponine
[ phonetic] of cardiac surgery. W didn't know
about triponine until we started | ooking at these
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very, very subtle markers of injury. |'m not sure
we know -none of us wants to believe that they are
bad, but they may be, and it may be a very subtle
mar ker of injury that we just don't have a handl e
on, just like triponine was in the early days.

So | wouldn't dismiss it, and | would
certainly keep it inthe mx. | agree with you.

DR. TRACY: Dr. Ferguson?

DR. FERGUSON: | agree totally with the
concept that this question is bad in the sense that
"risk-benefit" does convey sonething other than
what we did.

I think we have all agreed that the risk
is no greater than the control in this, and the
benefit is that it takes out sone clot, which we
know is bad. And that's a better way to put it, |
think, than the way it is witten.

DR. TRACY: Are there any other conments
on this question?

[ No response. ]

DR. TRACY: Does that satisfy your
question, Dr. Zuckerman?

DR ZUCKERVAN: Well, | think it is
important for the record to know if the other two
cardi ac surgeons agree with Dr. Ferguson's | ast
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statenment, that if we nore precisely define what we
are trying to get at here, if they would agree.

DR. EDMUNDS: Well, we are splitting
hairs, and | have on ny | oop, so that first of all
it is not clots that tare being taken out. It is
at herosclerotic debris, principally. And | don't
think that we have denonstrated clinical benefit,
but we have denonstrated a benefit, and we have
di scussed that.

There is a risk. The risk is exceedingly
low It is the EDSrisk. And while it isn't zero,
it is the nunmber next to zero.

DR. AZIZ: | think--how can | put
it--clearly, | think that those two things are both
in a sense true, and | hope they are connected in
the sense that we do believe that renoving clot
will give us reduced brain injury, and | agree with
what Chris is saying that we don't know how rmuch is
getting through on the other hand, and you really
don't need to have a | ot going through.

But to sort of crystallize it, |I think the
wording of this statenent is alittle fuzzy.
think that what one should say is that clearly,
this device has some risks, but at the sane tine,
it reduces some other risks--nanmely, the risks
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associ ated with the |ot.

So | think | would agree with what Dr.
Ferguson i s saying

DR. TRACY: Gkay. We'll nove on, then, to
the fourth question.

We are being asked in this question to
review the labeling. "The labeling nust indicate
whi ch patients are appropriate for treatnent,
identify potential adverse events with the use of
the device, and explain how the product should be
used to maximn ze benefits and minim ze adverse
effects. Please address the foll ow ng questions
regardi ng product | abeling: Do the Indications for
Use adequately define the patient popul ation
studi ed? For exanple, should the patient
popul ation receiving this device be limted to the
same patient population utilized in the study. For
exanpl e, non-energent; patients over the age of 60;
first-tine isolated valve or CABG patients."

We'll take that first piece first. |
think that there may be sone sense that it would be
applicable in other patient popul ations, but we
have pretty scanty information as it stands, and
woul d be very cautious about expandi ng beyond the
popul ation that was studied in this protocol
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DR Azlz: Well, | don't know quite how to
take that, because we know that certain patients
are at higher risk of getting this sort of problem
particularly the guys who are over 85, and alt hough
that didn't forma |arge percentage of the cohort,
I think it cones back to what happened in a sense

yesterday. Although you may say that, | think that
in clinical practice, if | wanted to use this
device, | would probably want to use it in a

patient group that | know is at increased risk of
havi ng a neurol ogi cal event.

So no matter what we say, | think that in
clinical reality, you probably would target the
hi gher-risk patient anyway.

DR. TRACY: Yes. M only point is not to
extend it to the porcelain aortas or beyond the
scope of this particular study. There did seemto
be a group in whomthere m ght be greater benefit,
and that was the higher-risk patient popul ation
within this study. | think we have no data beyond
this patient popul ation, which did include sone
hi gher-risk but not the extraordinarily high-risk
patients.

I think you have what you have

DR. EDMUNDS: Dr. Tracy, | would like to
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take two words or two phrases out of that. | would
like to take "non-enmergent" and "first-tine" out of
that statement. Oherwise | can live with it. But
there is no sense in handi cappi ng the surgeons when
they are doing nore difficult cases who are
ot herwi se over 60 and at risk of this problem

DR TRACY: Do either of the other
surgeons have any comments?

DR. FERGUSON: We're tal king about
| abel i ng here, and the question to nme woul d be--and
you have a good point, | think, Cynthia--or what I
amwestling with is should the | abeling say that
this device was tested under these conditions, and
put those conditions in, which would work for the
FDA and work for our consciences and so forth.

Now, the way the device is going to be used is of
concern to us, but it is of no concern, because it
is going to be used--Dr. Kouchoukos already said

the ones he is going to define and use--

DR. ZUCKERMAN: Maybe we can have a
time-out here and talk briefly about what we are
getting at in this question.

Certainly the agency doesn't regul ate the
practice of nedicine, and if the device is
approved, there will be surgeons who will use it as
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they want to. But what we are tal king about today
is truthful and accurate |abeling in an indications
statenment, and then, part and parcel, we
traditionally describe the clinical trial that was
performed in the dinical Trials section

I guess the main question that FDA has is
when we | ook at the indications and i ntended use,
it says that "The EMBOL-X aortic filter is
indicated for us with the EMBOL-X aortic cannula in
cardi ac surgery procedures to contain and renove
particul ate enboli."

Based on the data that we discussed this
mor ni ng, should there be additional qualifiers that
better describe who was actually studied?

DR TRACY: You can refer to that in the
"Proposed Labeling" section; page 2 of 10 at the
top has the proposed indications for intended use.
And then, on page 4 of 10, it begins the
description of the patient popul ation

DR FERGUSON: What was the first
reference?

DR TRACY: It is in the section titled,
"Proposed Labeling," page 2 of 10, down at the
bottom And it is at the very top, Nunber 2, and
it is exactly what Dr. Zuckerman said
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"The EMBOL-X aortic filter is indicated
for use with the EMBCOL-X aortic cannula in cardiac
surgery procedures to contain or renobve particul ate
enmbol i . "

And the question is do you then add the
phraseol ogy "in patients over the age of 60 who are
undergoing first-time surgery for isolated valve or
CABG'--1 think that's the question, or is it
adequate on page 4 to state the description of the
patient popul ation that was studi ed.

My instinct would be that in general, we
state the indication, unless there is a particul ar
reason to put a qualification on it, and usually
put those caveats in in the description of the
patient population. I'mnot sure that it is
critical to put that up front in the |abeling, but
I think it has to be sonehow there that that is the
pati ent popul ation that was studi ed.

DR. MARLER: So we are tal ki ng about
i ndi cati ons now?

DR. TRACY: Right.

DR. MARLER: | guess it depends on whet her
you think your reconmendati ons need to be driven by
data, or not. | would personally be concerned,

because my know edge is that if you exclude
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pati ents who have had prior stroke in the study,
you are very unlikely to get any estinmate of the
risk of stroke froma procedure, because that's one
of the highest-risk groups of patients.

And we heard fromthe sponsor that the
reason this popul ati on was chosen--at |east, ny
interpretation of the response--was because they
wanted to select a group of patients in whomit was
safe, or nost likely to be safe.

So | think to take it beyond that w thout
any data to support it would be against ny
under st andi ng of what we are doi ng here today,
whi ch shoul d be driven by data fromthe study that
we are presented.

DR. TRACY: So are you supporting adding
the phrases in "Indications and I ntended Use,"
"non-energent; patients over age 60; first-tinme
i sol ated val ve or CABG patients"? Wuld you
propose putting that in the indications statenent?

DR MARLER Wl |, because on sone of
those exclusion criteria, | don't have the
expertise to interpret them | would certainly
think that you are changing the gane if you include
patients who had prior stroke or carotid stenosis.

I don't know how the filter could possibly relate
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to that.

VWhat | would say is that | think each of
the exclusions need to be discussed carefully in
terns of whether there is any indication that it is
al so safe in those patients

DR. TRACY: Maybe a nore detailed
description of the exclusion criteria would be
hel pful in there. That doesn't seemto be
particularly well-detailed in the proposed
| abeling. And | think perhaps in the section
entitled "Indications and Intended Use," if there
were sonme reference specifically to "Pl ease see
bel ow for specific patient popul ation inclusion and
exclusion criteria" and a statement that the device
was tested in these patients only, would be
appropri at e.

DR FERGUSON: Yes. As data?

DR. MARLER: Right--whatever. | just
think that if you make the decision that intuition
is going to drive this whole process, there is
al most no purpose to even do the trial beyond the
first few number of patients where you show it
catches sone enboli

So | think that the basis of approval for
anyt hing should have to do with data that show t hat
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it is safe and effective.

DR. TRACY: kay?

DR ZUCKERVAN: Well, there are still a
| ot of question marks for these other potenti al
patient popul ations. Sonetines, what we do in our
| abeling is after the "Clinical Trials" section, in
what woul d be before Section 8 we have a
di scussi on of individual patient considerations
where we could tal k about some of these
sub- popul ati ons and the | ack of known data right
now.

Do you think that it would be appropriate
to add that section?

DR TRACY: | think that that would
per haps be hel pful to sonmehow, if you can, capture
some of the questions about the other patient
popul ations. | think that woul d be appropriate,
and reference to that in the original Nunber 2,
"I'ndi cations and I ntended Use."

DR EDMUNDS: | think it would be nore
conci se just to say what the study was done on, and
that is what is up there, and then put that in as
data, and then put a disclainmer that the
manuf act urer does not extrapol ate these data to
anybody. They probably wouldn't say it just that
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way.

[ Laught er.]

DR TRACY: Let's nobve on to the other
bullets, and maybe it will help us clarify.

The second bullet is: " Are there any
other restrictions that should be placed on the
patient popul ation receiving this device?" And
guess that neans in terms of contraindications. |
think rather than contraindications, sinply stating
that other patient popul ations were not studied
woul d be the nore appropriate way of stating it.

DR FERGUSON: Contraindications are in
the next bullet.

DR. TRACY: Right.

DR KRUCOFF: Yes, and one that has cone
up that | didn't see in their labeling is the
porcel ain aorta as at |east one norphol ogic
descriptor that has cone up a couple of times today
that at least in my version is not specifically
listed as soneone who woul d probably not want to--I
wonder, is there a broader range, or is it worth
sayi ng the obvious, which is that in patients in
whom you woul d sinmply not want to cannul ate the
aorta, those are patients who are obviously not
candi dates for this?
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DR TRACY: The next section is, "Based on
the clinical experience, should there be additiona
Contr ai ndi cati ons, Warnings, and Precautions for
the use of the EMBOL-X intra-aortic filter?"

DR. MARLER: | want to back up alittle
bit. On these indications and contraindicati ons,
aren't we nore deciding not what an individua
physician can do in his or her practice, but what
the conpany can advertise as what the FDA has
| ooked at and approved as an indication,
presumably, follow ng the meani ng of FDA approval,
that it is driven by data and good evi dence?

MR. MORTON: Madam Chair, a couple of
points, not to supersede Dr. Zuckerman

DR TRACY: Yes.

MR MORTON: There is a difference between
approving and clearing a 510(k), and that's what
the FDA action will be; it will be a clearance. So
the sponsor or the manufacturer will represent the
device as "cleared,” not as "approved," and that is
significantly different.

Additionally, there is a trenmendous
difference in the regul atory burden on indications
and changi ng i ndi cati ons once those are | ocked into
a clearance. It requires data and could even
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requi re anot her 510(K).

DR. MARLER: But the inpact of the
indications is primarily the way the product can be
advertised and sold, not the way it is used by the
physician; is that correct?

MR. MORTON: That is a practice of
medi ci ne issue; correct.

DR. ZUCKERMAN: Okay, but the point that
we are trying to get at is what is a truthful way
to descri be the dataset that has been di scussed
here and other external data that is potentially of
i mportance, Dr. Marler. So that the indications
statenment doesn't need to necessarily follow, dot
by dot, the clinical trial guidelines if it is
reasonabl e to extrapolate farther. That is where
we need your help; it may not be.

DR. TRACY: Yes. | think it is very hard
to extrapolate the way this particular study is
constructed. It is hard to extrapolate, to expand
on the indications. | think that the indications
as stated in the--1"mnot sure | would want to be
nmore restrictive than what is stated here, other
than to say that sonmewhere in the subsequent body,
there has to be a statenment of exactly who was
studi ed and exactly who was not included. | think
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1 the exclusion criteria have to be nore clearly

2 stated than they are in the current proposed

3 | abel i ng.

4 As far as placing additional restrictions,
5 I don't think we need to place additiona

6 restrictions beyond clearly reiterating what was

7 studi ed and what was not studi ed.

8 Dr. Pina?

9 DR. PINA: Let ne go beyond the inclusion
10 criteria. | would like to see a table with the

11 basel i ne val ues of the patients. They were over

12 the age of 60, but the age was up there, so | think
13 that whonever is going to use this needs to see the
14 mean val ues of the population that was actually

15 studied. And it can be very sinpl e--age, gender,
16 type of surgery, even nunber of vessels involved.
17 That information should be available. But that's a
18 descriptor that | think a surgeon needs to | ook at
19 to nake a deci sion about whether they want to use
20 this or not.

21 It's not just the inclusion criteria; it
22 is what the data actually are
23 DR. TRACY: So that is there in paragraph

24 4 on page 4 of 10 and perhaps woul d benefit from
25 expanding that into a nore inclusive table.
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DR. MARLER: And | guess | would want to
add that | thought | pretty clear asked for an
expl anation of how to extrapolate, and | did not
hear anything except that enboli are bad.

DR EDMUNDS: | don't think we can
extrapolate, and | don't think we can say the
negatives, either, because the negative list wll
be long. You start out with dissecting aneurysns,
mar f ands [ phonetic], airlos-dol os [phonetic],

Si amese twi ns--you can keep going in an endl ess
list. | think we have got to just stick to what
this trial was. The use of this product is based
on the denonstration that this filter captures
enbolic material when used in these patients, and
that's where | would recommend that you stop,
because that's all the data that we have.

DR. LASKEY: And it is exceedingly
difficult to stretch things beyond the equival ence.
If we had evidence of benefit, it could conceivably
stretch this to another sanple, but with
equi val ence, that's a | ong way.

DR. KRUCOFF: | would even anplify that to

enphasi ze that since part of what | think makes
this whol e consideration reasonable is the absence
of safety concerns, pushing the envel ope in
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directions to new, untested popul ations, | think
whet her you encounter safety issues would be an
i mportant question that would be outside of this
di scussi on.

DR. ZUCKERMAN: Good. So you know what
the present indications statenent reads. How do you
make it in a concise fashion nore applicable to the
data that have been presented?

DR. TRACY: | think you have to sinply
state, "See patient selection criteria for patients
involved in this protocol."” | think you have to

refer to some other section. O herw se, you end up
with a 15-paragraph--you have to refer to other
areas in the |labeling and then perhaps a statenent
that this device sinply was not tested in other
patient popul ati ons.

DR. ZUCKERMAN: Ckay. Another option that
we sonetimes use--the one that you have suggested
is just to put, "(See Cdinical Trials section)" in
par ent heses. Another option that we sometines use
is to indicate sone key clinical paranmeters right
in the indications statement of which there aren't
any right now

Are there any that are real show- stoppers
that should be up front?
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DR. TRACY: | think they are all relevant,
and | think you just have to refer to who was
involved in this study and specifically who was not
involved in this study.

Dr. Ferguson?

DR. FERGUSON: Are we through with that?

I want to bring up another point.

DR TRACY: Yes.

DR. FERGUSON: | think it bel ongs here;
maybe not. That is that as | read through
these--and correct ne if I amwong--1 see nothing
at all in the deploynment and use of the device that

i ndi cates that you should use inmagi ng as a gui de.
I know that you don't need it to put the instrunent
in, but is there any reason--1 amjust bringing it
up as a question, because half of the patients had
either TEE or the epiaortic.

I would l'i ke to have sone di scussi on about
whet her that should be sonehow included here.

M5. VWENTZ: That's actually the | ast part
of the question.

DR. FERGUSON: Ch, okay. | junped the
gun. It's not in there now, right?

DR. KRUCOFF: My understanding fromthe
comrents fromthe investigators was that it just
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woul d not be conceivably or technically feasible to
do that on a routine basis.

DR. TRACY: | think their point on the TEE
was that you wouldn't pick up these snal
di srupti ons.

DR FERGUSON: TEE isn't available for
ever ybody.

DR. TRACY: It is available, but it may
not pick up these small disruptions that we don't
know, as Dr. Laskey said, what the clinica
rel evance of these are. W know that they are
occurring at a higher rate, and short-term we
don't see any increased adverse outcone related to
it.

DR. FERGUSON: Excuse nme. That junps the
point. I'mnot talking about that. | was
referring to the fact that it is very useful when
you are getting ready to put an aortic cannula in,
as Dr. Kouchoukos has done in nonunental studies,
it is very useful to have sone sort of
visualization of the arteriosclerotic aorta before
you put the cannula in. | would like to have some
di scussi on of that.

DR EDMUNDS: Well, that adds a little bit
of a burden and del ays the operation by about 10
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m nutes, because first of all, you have to get the
probe sterilized, and then you have to find an
anest heti st who knows where it is, and it take
about 10 m nutes to do the study.

DR. FERGUSON: And probably if you do
that, and you put the cannula in a spot that is not
arteriosclerotic, you are probably doing the
patient nmore good maybe even than the filter.
That's my point.

DR. PINA: Dr. Tracy, let ne go back to
Dr. Zuckerman's point, because | don't think we
answered that first statenment for you.

In your statenent of indications, | think
you can very easily say, just like it says now,
for cardiac surgical procedures that are
non- energent and in patients over the age of 60,
for either bypass or val ve surgery--you can say al
of those indications in one sentence, and that wl|
descri be generally the popul ati on, and then say
"Refer to Tabl e such-and-such."

DR. TRACY: | think you are going to have
some argunent from your surgical colleagues that
that is appropriate to limt the surgeons' ability
to do this in emergency cases. So that was why |
was hol di ng back from maki ng that particul ar
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statement. | think it is inportant to say that
that is the patient popul ation that was invol ved,
but I don't know that | would put that pu front.

DR PINA: Yes, but the FDA will not
regul ate nedical practice. They are going to do
what ever they want anyway. The surgeons are going
to use it any way they want, but | think the
truth-in-1labeling has to be the popul ati on that was
studied. And the surgeons will make their
decisions clinically, as we have al ways done with
everyt hing we do.

DR. TRACY: | think that is going beyond
the scope of--1 think to put that in there in the
i ndi cations creates sone liability issues that |
woul d rather not open up to. | think we need to
have it very clear that this is the patient
popul ation that was studi ed, and these are the
peopl e who were excluded. |'mnot sure that it
bel ongs as an additional sentence in the
i ndi cations for usage.

DR. EDMUNDS: | agree with you. | think
that's the data-supported course.

DR TRACY: But the reference needs to be
t here.

Just to try to get through these other
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i ssues, "Are there any other restrictions that
shoul d be placed on the patient popul ation
recei ving this device?"

No, there are no other--1 cannot think of
any other restrictions that we have di scussed here
that need to be placed. Again, it has got to be
cl ear who was excluded fromthe patient popul ation

And finally, on the third bullet of this
question, "Should there be additiona
Contr ai ndi cati ons, Warnings, and Precautions for
the use of the EMBOL-X intra-aortic filter?"

I think, with the exception of the
porcel ain aorta, which has come up a coupl e of
times, the contraindications as stated are fair,
and | think sonewhere, the idea of the porcelain
aorta has to come up, either as a warning or as a
precauti on.

Dr. Krucoff?

DR. KRUCOFF: | have a question, and there
may not be a precedent to make this hel pful, but I
wonder if it would be worth, given the whole
spirit of this discussion, separating out technica
effectiveness fromclinical effectiveness and to
| abel this as a device that, with reasonabl e
safety, has been shown to be technically effective
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at retrieving particulate matter in the setting of
cannul ation of the aorta, but in a precaution sort
of environnent, or make a statement that while this
has been shown to be technically effective at
renovi ng particular matter, it has not been shown
to be clinically beneficial, and therefore, caution
in the use of this device would be warranted.

DR. TRACY: | think it is difficult to go
in that direction since we don't even know that it
has been shown to be effective at renoving
particulate material. W don't know what
percentage it is removing. | think that to
introduce that into the |abeling would be
confusing, at the very |east.

DR. KRUCOFF: | was actually just wondering
froma precedent, because | can think back as far
as a day where an indication for reducing ischema
during angi opl asty was sort of a technica
achi evenment that, actually, devices and bi ol ogi cs
were both ultimately approved for, even though the
full clinical ramfications of reducing ischenm a as
a technical feat were never inplied or
demonstrated. And | just wondered whether there
was a precedent that we could get clearer |anguage
for docs who are considering using this in their
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patients to nake it very clear why this is on the
mar ket, but also the limtations of what we can
under stand about its clinical utility.

DR. TRACY: The study results are pretty
clear as they are stated here. | think it doesn't
have to be expanded beyond the study results. |
think it is explained in here what the study
results are, and | think it is fair to | eave that
open to interpretation for the operator whether
that study results supports the use for themin
their individual patients.

DR. Azlz: If | could just make one point
about the porcelain aorta, | think that shoul dn't
be put as a contraindication. | think I would just
use it as a precaution, because you could probably
see a case where you do a beating heart on-punp
case where you won't cross-clanp the aorta, so you
could still put the nesh inside.

So | would say that that should be a
precaution but shouldn't be a contraindication.

DR. LASKEY: How about if you're just not

willing to cross-clanp the aorta if it's a
contrai ndi cati on?
DR. FERGUSON: And I'Il get back to the

poi nt agai n about the ECO -nobody wants to talk
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about it--many tines, you can't tell if you' ve got
a porcelain aorta or not until you actually do the
TEE. You don't want to do this, you don't want to
do that, because that's going to be bad.

DR. TRACY: Shall we flip the page?

DR MARLER  So, at least at a mininmm |
hear that as a precaution, we could specifically
notify the clinician that certain patients were
excluded fromthe study, and there is no evidence
10 of the safety in patients that--and then list the
11 clinical exclusions.

12 DR. TRACY: | think it's very clear that
13 nmore detailed description of clinical exclusion
14 needs to be included in the | abeling.

O©CoOoO~NOOOTA~,WNPE

15 DR. MARLER: Rather than just referring to
16 t he protocol

17 DR TRACY: Right.

18 The next bullet, then, is: "Should the

19 | abel i ng include specific study information such as

20 no reduction of clinical events were noted in a
21 1,289-patient clinical study; and the EMBOL- X

22 devi ce appears to increase the rate of endothelial
23 i njury?"

24 The study results on page 4 of 10 do

25 i ndi cate that none of the surgical procedure
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di fferences between the randonized group achieved
statistical significance. So that is there,
believe. And yes, | think it is inmportant that
those pieces of information be conveyed very
clearly and in a fashion that can be readily picked
up in the I abeling.

And then, to grapple a little nmore with
"What shoul d the | abeling include regarding the use
of ultrasound both before--for assessment of the
aorta--and after--nmonitoring of injury--the use of
the device?" there are data provided on the use of
TEE or epiaortic imaging, and that is presented on
page 5. Is there sonething peculiar about this
device that woul d make it necessary to mandate the
use of TEE?

DR. FERGUSON: M suggestion woul d be
something in the instructions for use of how
hel pful TEE can be in assessing the aorta both at
the tinme the cannula is put in and al so assessing
the aorta before and after, but not to nmake it a
mandat ory part of the situation.

DR TRACY: | think that's reasonable. It
is stated here, but perhaps that could be clarified
alittle bit as to exactly what was seen with the
two nmodal ities of assessnent, and then, certainly
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in the instructions for use, that should be
enphasi zed.

DR LASKEY: What is the standard of care?
Are all patients generally getting TEEs now?

DR. EDMUNDS: No. Could we go back to a
previous slide? Nunber 2 of the first paragraph
you ki nd of went over, but | take objection to that
statenment, because "endothelial injury" is not
defined. |If you are going to use the term | think
you have to define it. W have discussed this, and
we have been unable to denonstrate that this is a
harnful finding, and we have shown, or the study
showed, that 78 percent of OR personnel were unable
to detect it at all.

So | think we have got to back off a
little bit about that unless you start to raise a
whol e bunch of thorns that really don't need to be
rai sed.

DR. TRACY: The thorns are there, though,
unfortunately, and that was found, and it is
defined on page 5 of 10, the presence of
ecocar di ogr aphi cal | y-evi dent endot helial disruption
is noted" and the statenent is made "did not put
the patient at a statistically greater risk for
composite endpoint event." | think that's fairly
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stated. It was there. There was no evidence that
it increased the conposite risk

So it has to be there, and perhaps
somet hi ng that needs to be observed over tine,
because we certainly have very Iimted information
about what the prognostic significance of this is,
and in particular as nore diseased aortas are
approached with this device, | wouldn't be
surprised if there were a greater risk of
disruption in those patients. So we need to be
tracki ng sonething Iike this.

Are there any other comrents on this?

[ No response. ]

DR TRACY: | think we are on to Nunber 5.

"Pl ease provide any ot her reconmendati ons
or comments regarding the |abeling of this device."

I think we touched on--Dr. Pina?

DR. PINA: | just want to go back and ask a
question of the sponsor. Somewhere al ong the way,
you stated that the endothelial injury was al nost
center-specific and operator-specific, or you saw
it several times in the same operator, so that
per haps experience may have a lot to do with |ack
t her eof .

Am | correct? Did | hear that right?
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DR. TRACY: | don't think that was ny
i mpr essi on.

DR. ALLEN: Actually, a good recollection
The two that were repaired were fromthe sane
center very early on in the experience, and then,
after an historical basis for what we were seeing,
and realizing they weren't causing clinical events,
the additional 10 that were actually observed by
surgeons weren't intervened on

DR. PINA: Again, | don't knowif it would
pay to say something in there that, first of all,
they are not that common. W don't know how many
times this happens, as Dr. Ednunds said, and we
don't even know about them So something to take
alittle bit away fromthe fear, even though | know
it is there, but not to cause undo al arm may have
something to do with the experience of the surgeon
or the surgeon's ability to see this, just to kind
of tenper a little bit the fear of the endothelia
injury.

DR. TRACY: Wasn't it the repairs were
done early on because people didn't understand the
|l ack of clinical inmportance. It is not that the
nunber of disruptions decreased over tine.

DR MARLER V&it a m nute, now.
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Intuition is ruling today; right?
DR. TRACY: |'msorry?
DR MARLER  Enboli are bad. Endotheli al
injury is likewise bad. | don't see why there is
any di scussion of this.
DR KRUCOFF: | think there is a reason,

because | think you have to be fundanentally
consi stent about our assessnent of the safety of
the safety of this thing. To me, that's actually
the much nmore rigorous part of this than the
efficacy issue. And if we have all reached the
consensus that this is safe, part of that is
clearly based on our assessnent that for the data
presented, the significantly increased incidence of
this finding in fact doesn't translate into
significant clinical sequel ae once, at |east, you
get enough conpetence in the surgical group to stop
putting stitches into the darn things.

DR. TRACY: But | certainly wouldn't
advocat e renoving page 5 of 10

DR. PINA: No, no, |I'mnot advocating
that, either.

DR KRUCOFF: No, no. | think this is
just consistent with what was brought up before
about the statement if we are going to say
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"endothelial injury,” that inplies sonething that
is unsafe or bad. | think if we say this is a
finding that has not appeared to translate into a
clinically significant finding, that to ne is
consistent with our saying this is safe. And
think that's one where we can and need to be
rigorous, particularly if we are unani nous.

DR. EDMUNDS: If you use the term
"endothelial injury," detectable only on
post-repair epiaortic ecocardi ography one-quarter
of the tine that it is there by the OR personnel
In other words, | think this is totally
i mpracti cal

DR TRACY: But it is there, and it is
part of the description of the patient study. The
phrase, | believe, is fair the way it is described,
and | believe it should be left in the |abeling.
kay.

Question 5. "Please provide any other
recomendat i ons or comrents regarding the | abeling
of this device."

I think we along the course made ot her
comrents. Unl ess anybody el se has additiona
comrents to nmake regarding the labeling, | think we
have covered this one.
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Ckay. And Question 6: "If the data
provi ded are not adequate to support safety and/or
ef fecti veness, what additional data analysis or
study woul d you require?"

I think we are going to get back into the
same di scussi on about what we need by safety and
ef fectiveness. | think everybody woul d be happy if
there were sone other cognitive endpoint that could
be anal yzed at sone point, obviously not in this
dataset since it was not collected, but | think
that woul d be sonething that we woul d be | ooking
for in future studies, other neasures that m ght be
nmore appropriate than the conposite endpoint that a
priori is going to mss the thing that you are
| ooking for, or you are hoping to reduce.

DR. ZUCKERMAN: Dr. Marler, can you be
more specific regardi ng what measurenents of
neur ocogni tive dysfunction you woul d be | ooking for
in future studies?

DR. MARLER: Gven a nenu, can | pick ny
favorite neuropsychol ogical tests? Yes, | can. |
li ke several tests because they are easy to
adm nister, take little tine, and cause mi ni mal
irritation to the patient and presumably the
sur geon.
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But | think that we have found it possible
in the research that | have sponsored in this from
Wake Forest and now Johns Hopkins that if you put
themin a roomand don't let themout, it gives
them specified limts that a neuropsychol ogi st can
reach some agreement on how to do
neur opsychol ogi cal evaluation in an efficient and
cost-effective way.

It is not answering your question, but to
say Trailnmaking B or Trailmaking A or this or that
test | don't think is helpful in this situation. |
think there is a way to cone up with cognitive
evaluation, and | think it has been done before,
and | think it would nove the field forward.

You read different things in the newspaper
fromyear to year. Sometines it has cognitive
effects, and | think nost recently in the
newspaper, it doesn't, at least, long-termeffects.

Sorry to be so unhelpful. | think it is a
question that can be answered; |'mnot going to
answer it now.

DR. TRACY: The other piece of
ef fecti veness i s what percentage of material is the
device capturing. And it seems |ike there might be
some ot her bench test that could be better designed
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ot her than non-sticky things being passed through
the system There nust be sone other biologic way
of testing to get a better idea of what percentage
of material is being mssed or picked up by the
devi ce.

I woul d suggest that being part of the
mechani cal effectiveness assessnent that should be
done. And | amstill alittle troubled by your
origi nal question about is there sone design
probl em here with the device that is resulting in
what ever these disruptions are. W need to
somewhere along the Iine satisfy the FDA on that
with this device and certainly with any future
devi ce.

Dr. Krucoff?

DR. KRUCOFF: | woul d al so suggest at
| east for future work, because | think one of the
things that Chris mentioned that we have seen in
other filters, since these are circul ar devices,
and whet her they are aligned, whether they are
rotationally aligned and actually transverse across
the aorta or whether they are cockeyed, that at
that level, if there were a way--imging or
otherw se--to get a sense of how frequently these
things sinply are or are not aligned the way you
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woul d ideally envision them to ne, that would be
useful information somewhere along the line in the
evol uti on of these things.

DR. MARLER: | wanted to add to nmy conment
that nmy intuition--since intuition is inportant
today--is that the way to find effects on the brain
is not to look at lowrisk patients but to include
pati ents who have had prior stroke, have atria
fibrillation, have high risk of stroke, and they
are usually the ones who show the effects of
interventions. It is easier to see an effect.

I woul d say that what you have is the
baseline stroke rate that goes with the whol e
procedure here, and there was no increase or
decrease, but in particularly risky patients, you
m ght be nore likely to see the cognitive effects
and the stroke effects. That is based on a nunber
of trials that | am saying that.

DR. AZIZ: | think the problemw th that
woul d be to read lighting up of the stroke in those
patients may be unrelated to enboli. It may be
hypertensi ve epi sodes. So the protective effects--

DR. MARLER: W are having increasing
evi dence--wel |, okay--stroke is a systemic problem
and what triggers it varies fromindividual and
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fromtime to time, and what we are seeing here is
these enboli may be nore of a trigger of a whole
cascade of events rather than the entire event
itself.

DR EDMUNDS: | think this will come out
if this is approved and used over tine, but we
don't have the data to say anything about it now,
and that's why | think we have to wait. But I'm
sure that clinicians will want to use it in the
hi gh-ri sk patients; it's just horse sense.

DR. MARLER: |I'mjust trying to provide
advice where | would go if |I had to find clinical
benefit. | am saying that the higher-risk
patients, certainly with cognitive measures, but go
where the things are happeni ng.

DR. TRACY: Are there any other conments
on this question?

DR. FERGUSON: | have one question. Wth
the PMAs, we talk a | ot about post-market approval
studies. That is not an issue with the 510(k) as |
under stand; right?

DR ZUCKERVAN: That's correct.

DR. FERGUSON: Thank you very rmnuch.

DR. TRACY: Are there additional questions
or coments that the FDA would |like to make?
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DR ZUCKERVAN: No

DR. TRACY: Does the sponsor have any
addi ti onal comments or questions at this tine?

M5. CHANG No, thank you.

DR. TRACY: M. Dacey, any comments or
questions?

MR. DACEY: After over 4 years, this is ny
first 510(k) experience, and | certainly can't
bring any clinical experience or intuition to this
process, but speaking for the consumer, | am
awfully glad that this process is taking place.

That's all that | have to say.

DR. TRACY: Thank you

I guess M. Morton, by the fact that he is
not here, apparently has no additional conments.

So at this point, we will have another
open public hearing.

Is there anyone in the audi ence who w shes
to address the panel on today's topic?

[ No response. ]

DR. TRACY: If not, we'll close the open
publ i c heari ng.

Are there any final reconmendations from
the panel ?

[ No response. ]
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DR TRACY: Dr. Zuckerman?

DR. ZUCKERMAN: GCeretta, do you have
somet hing to read about finding out about each
panel participant's view on this topic?

M5. WOCOD:  No.

DR ZUCKERVAN: | stand corrected. Thank
you.

DR. TRACY: | think you heard them

The neeting is adjourned.

Thank you all very nuch.

[ Wher eupon, at 3:42 p.m, the proceedings
wer e concl uded. ]
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